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ANTISJEKSE OLIGOI WCLEOTIDE SEQUENCES DF,ff TVFD FBDM 
^ ^gf^ELAmTjro^^ INHIBIT ORS OF MTrPOOgOA^^ 



FIELD OF THE INVENTION 

The present invention pertains to the field of antimicrobial agents and use thereof in 
5 medicine and agriculture. 

BACKGROUND 

Molecular chaperones are essential to all living organisms (Braig, K., Curr Opin Struct 
Biol (1998) 8: 159-65). GroEL (HSP60) and GroES (HSPIO) are major molecular 
chaperones and belong to the family of heat shock proteins (HSP) . The HSP expression 
10 is boosted during cell stress, for example by heat shock, and this helps the cells to 

survive and to grow at higher temperatures (Buchner, J., Faseb J (1996) 10: 10-9). The 
proteins are highly conserved in all bacteria (Stamm, et al.. Infect Immun (1991) 59: 
1572-5; Zeilstra-Ryalls, et aU Anna Rev Microbiol (1991) 45: 301-25). 

15 The precise role of the GroES and GroEL proteins in the bacterial cell is not fully 
understood, although both proteins are required at all temperatures (Fayet, et aL, J 
Bacterial (1989) 171: 1379-85; Herendeen, et al.,7. Bacteriology (1979) 139: 345-351). 
GroES and GroEL assist folding of proteins that would otherwise become aggregated or 
misfolded when refolding from the denatured state (Hartl, F. U. & Martin, J., Curr Opin 

20 Struct Biol (1995) 5: 92-102; Hendrick, J. P. & Hartl. F. U., Annu Rev Biochem (1993) 62: 
349-84). GroEL and GroES are thought to perform similar protective roles in vivo and 
thereby increase the half-life of proteins (Hartman, et al., Proc Natl Acad Sci USA (1993) 
90: 2276-80). In coli, GroEL and GroES are required for the correct assembly of the 
heads of bacteriophages lambda and T4 (Hendrix, R. W. & Tsui, L.. Proc Natl Acad Sci U 

25 5^ (1978) 75: 136-9). ATP hydrolysis by GroEL results in the release of the bound 

polypeptides, a process that often requires the action of GroES, (Zeilstra-Ryalls. et al., J 
Bacteriol (1993) 175: 1134-43). The cooperation of GroEL and GroES is an essential 
requirement for protein folding (Beissinger, et al., JMolBiol (1999) 289: 1075-92; Wang, 
et al., Proc Natl Acad Sci USA (1998) 95: 12163-8). Mutations in either gene causes 

30 similar phenotypes, with respect to lambda phage head morphogenesis and bacterial 

growth at non-permissive temperatures (Tilly, et al., Proc Natl Acad Sci USA (1981) 78: 
1629-33). Major bacterial HSPs including GroEL have been postulated to possibly 
contribute to an additional mechanism toward development in bacteria of phenotypic 
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tolerance to beta-lactam antibiotics (Powell, J. K. & Young, K. D.,JBacteriol (1991) 173: 
4021-6). 

groEL and groES genes are closely linked and are organised in an operon (Hendrick, J. P. 
5 & Hartl, F. U., Annu Rev Biochem (1993) 62: 349-84). In prokaryotes. groEL codes for the 
synthesis of approximately 60,000 Mr polypeptide, whereas, groES, codes for the 
synthesis of a small polypeptide of approximately 10,000 Mr (Hendrick, J. P. & Hartl, F. 
U., Annu Rev Biochem (1993) 62: 349-84; Tilly, et si., Proc Natl Acad Sci USA (1981) 
78: 1629-33). 

10 

Escherichia coli has been the most extensively studied model for groEL and groES 
transcription. The expression of groEL and groES mRNA is tightly regulated by a 
transcriptional activator, the sigma32 subunit of RNA polymerase. Transcription is 
controlled positively by the level of heat shock-specific sigma32 (Babst, et al., Mol 

15 Microbiol (1996) 19: 827-39), and by negative modulators (Tomoyasu, et al., Mol 

Microbiol (1998) 30: 567-81). At 37 °C the Slgma32 protein is constitutively expressed at 
a basal level and its level of expression is augmented with temperature (Kanemori, et al., J 
Bacteriol (1994) 176: 4235-42; Kanemori, M., Mori, H. & Yura, T.,JBacteriol (1994) 
176: 5648-53). Sigma32 is itself negatively regulated by the DnaK/DnaJ chaperone 

20 system, which inactivates and destabilises sigma32 and FtsH, a membrane-bound 

metalloprotease that degrades sigma32 (Tatsuta, et aL, Mol Microbiol (1998) 30: 583-93; 
Tomoyasu, et al., Mol Microbiol (1998) 30, 567-81). A conserved regulatory inverted 
repeat (IR = CIRCE (controlling inverted repeat of chaperone expression)) originally 
identified in Bacillus subtilis functions at the DNA level as a repressor binding site and 

25 .controls the half life of the transcript (Segal, & Ron, E. Z., J Bacteriol (1996) 178: 

3634-40; Segal, G. & Ron, E. Z., Ann N YAcadSci (1998) 851: 147-51; Segal, R. & Ron, 
E. Z.^FEMS Microbiol Leu (1996) 138: 1-10). 

The human Hsp 58 protem represents the equivalent of the bacterial GroEL protein in the 
30 mammalian stress protein family (Mizzen, et aL, J Biol Chem (1989) 264: 20664-75). In 
comparison to their human homologues the^o£Z and^ro£5 genes exhibit sufficient 
nucleic acid sequence differences. 

Depletion of groEL appears to be a bacteriocidal rather than a bacteriostatic event, at least 
35 at 37 °C (Ivic, et al., Gene (1997) 194: 1-8), 

Antibiotics are important pharmaceuticals for the treatment of infectious diseases in a 
variety of animals including man. The tremendous utility and efficacy of antibiotics 
results from the interruption of bacterial (prokaryotic) cell growth with minimal damage or 

2 
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side effects to the eukaryotic host harbouring the pathogenic organisms. In general, 
antibiotics destroy bacteria by interfering with the DNA replication, DNA to RNA 
transcription, translation (that is RNA to protein) or cell wall synthesis. 

5 Although bacterial antibiotic resistance has been recognised since the advent of 

antimicrobial agents, the consequence of the emergence of resistant microorganisms, such 
resistance was historically controlled by the continued availability of effective alternative 
drugs. Now, drug resistance has emerged as a serious medical problem in the community, 
leading to increasing morbidity and mortality. The problem is worsened by the growing 
10 number of pathogens resistant to multiple, structurally unrelated drugs. The situation has 
become so desperate that antibiotics once removed from use because of toxic effects may 
be prescribed in an attempt to deal with the otherwise untreatable drug resistant bacteria. 

Antisense oligonucleotides have been used to decrease the expression of specific genes by 

15 inhibiting transcription or translation of the desired gene and thereby achieving a 

phenotypic effect based upon the expression of that gene (Wright and Anazodo, Cancer J, 
(1988) 8:185-189). For example, antisense RNA is important in plasmid DNA copy 
number control, in development of bacteriophage P22. Antisense RNAs have been used 
experimentally to specifically inhibit in vitro translation of mRNA coding specifically 

20 from Drosophila hsp23, to inhibit Rous sarcoma virus replication and to inhibit 3T3 cell 
proliferation when directed toward the oncogene c-fos. Furthermore, it is not necessary to 
use the entire antisense mRNA since a short antisense oligonucleotide can inhibit gene 
expression. This is seen in the inhibition of chloramphenicol acetyltransferase gene 
expression and in the inhibition of specific antiviral activity to vesicular stomatitus virus 

25 by inhibiting the N-protein initiation site. Antisense oligonucleotides directed to the 

macromolecular synthesis operon of bacteria, containing the rpsU gene, the rpoD gene and 
the dnaG gene have been used for the detection of bacteria. (U.S. Patent No. 5,294,533). 
Furthermore, photoactivatable antisense DNA complementary to a segment of the P- 
lactamase gene has been used to suppress ampicillin resistance in normally resistant E. coli 

30 (Gasparro et al., Antisense Research and Development (1991) 1:117-140). Antisense DNA 
analogues have also been used to inhibit the multiple antibiotic resistance (mar) operon in 
E. coli (White et Antimicrobial Agents and Chemotherapy (1997) 41:2699-2704). 

Accordingly, there remains a need for antisense oligonucleotides which will act to inhibit 
35 the growth of microorganisms. Heretofor, no antibiotics or antisense oligonucleotides 
have been developed to target GroEL or GroES. 

This background information is provided for the purpose of making known information 
believed by the applicant to be of possible relevance to the present invention. No 

3 

SUBSTITUTE SHEET (RULE 26) 



wo 01/36625 



PCT/CAOO/01347 



admission is necessarily intended, nor should be construed, that any of the preceding 
information constitutes prior art against the present invention. Publications, patent 
applications and patents referred to throughout the specification are hereby incorporated 
by reference in their entireties in this application, as if each individual publication, patent 
application or patent was specifically and individually indicated to be incorporated by 
reference in its entirety. 



SUMMARY OF THE INVENTION 

An object of the present invention is to provide antisense oligonucleotide sequences 
derived from groEL and groES as inhibitors of microorganisms. This invention is directed 
to antisense oligonucleotides which modulate the expression of the groEL and groES 
molecular chaperones/chaperonin-encoding stress gene in microorganisms and 
pharmaceutical compositions comprising such antisense oligonucleotides. This invention 
is also related to methods of using such antisense oligonucleotides for inhibiting the 
growth of microorganisms. 

One aspect of the present invention provides an antisense compound 5 to 50 nucleobases 
in length targeted to a nucleic acid molecule encoding groEL or groES of a 
microorganism, wherein said antisense compound specifically hybridises with and inhibits 
the expression of groES or groES. 

One aspect of the present invention provides an antisense compound up to 50 nucleobases 
in length targeted to a nucleic acid molecule encoding groEL or groES comprising at least 
a 5 nucleobase portion of SEQ IDNO: 16, 17, 18, 19, 20, 21. 22, 23, 24, 25, 26, 27, 28, 29, 
30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 
54, 55, 56, 57, 58, 59, 60, 61, 62, 63. 64, 65, 66. 67. 68, 69, 70, 71. 72, 73, 74, 75, 76, 77, 
78, 79, 80. 81, 82. 83. 84, 85. 86, 87. 88, 89, 90, 91, 92. 93, 94, 95. 96, 97, 98, 99, 100, 
101. 102. 103. 104, 105. 106. 107, 108. 109, 110. 111. 112, 113. 114, 115. 116. 117, 118, 
119. 120. 121, 122, 123. 124, 125, 126. 127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 
137. 138, 139, 140. 141. 142. 143. 144. 145, 146, 147, 148. 149. 150, 151, 152. 153, 154. 
155. 156, 157, 158. 159. 160. 161. 162. 163. 164. 165. 166, 167, 168, 169. 170. 171. 172, 
173, 174, 175, 176, 177. 178. 179. 180, 181, 182. 183. 184. 185, 186, 187, 188, 189, 190, 
19l! 192, 193. 194. 195. 196. 197. 198. 199. 200. 201, 202, 203. 204. 205, 206, 207, 208. 
209! 210! 211, 212. 213, 214, 215. 216, 217, 218, 219, 220. 221. 222, 223. 224. 225, 226, 
227', 228, 229, 230. 231. 232. 233, 234, 235, 236, 237. 238. 239. 240. 241. 242, 243, 244, 
245. 246, 247, 248, 249. 250, 251. 252. 253, 254. 255. 256, 257. 258. 259. 260. 261, 262. 
263, 264. 265, 266. 267. 268. 269. 270. 271. 272, 273, 274, 275. 276. 277, 278, 279. 280. 
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281, 282, 283, 284, 285, 286, 287, 288. 289, 290, 291, 292, 293, 294. 295, 296, 297, 298, 
299, 300, 301, 302, 303, 304, 305, 306, 307, 308. 309, 310, 311, 312, 313, 314, 315, 316, 
317, 318, 319, 320, 321, 322, 323, 324, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334. 
335, 336, 337, 338. 339, 340. 341, 342, 343, 344, 345, 346, 347, 348, 349, 350, 351, 352, 
5 353, 354, 355, 356. 357, 358, 359, 360, 361, 362. 363, 364, 365, 366, 367, 368, 369, 370, 
371, 372, 373, 374, 375, 376, 377, 378, 379, 380, 381, 382, 383, 384, 385, 386. 387, 388, 
389, 390, 391, 392, 393. 394, 395, 396, 397, 398, 399, 400. 401, 402, 403. 404, 405, 406, 
407, 408. 409, 410, 411. 412, 413, 414, 415. 416. 417. 418, 419, 420, 421, 422, 423, 424, 
425, 426, 427, 428, 429, 430, 431, 432, 433, 434, 435, 436, 437, 438, 439. 440, 441. 442. 
10 443, 444, 445, 446, 447, 448. 449, 450, 451. 452, 453, 454, 455, 456, 457, 458. 459. 460, 
461, 462, 463, 464, 465, 466, 467, 468, 469, 470, 471, 472, 473, 474, 475, 476, 477, 478, 
479, or 480 and which inhibits expression of groEL or groES. 

Accordingly, in one of its composition aspects, this invention is directed to an antisense 
15 oligonucleotide which comprises from about 5 to about 50 nucleotides, which nucleotides 
are complementary to the groEL ovgroES gene of a microorganism. The antisense 
oligonucleotide may be nuclease resistant. The antisense oligonucleotide may have one or 
more phosphorothioate intemucleotide linkages. 

20 In another of its composition aspects, this invention is directed to an antisense 

oligonucleotide comprising from about 5 to about 50 nucleotides which is capable of 
binding to the groEL or groES gene of a microorganism, wherein the oligonucleotide 
comprises all or part of a sequence selected from the group consisting of SEQ ID NOs:16- 
480, 

25 

In still another of its composition aspects, this invention is directed to a pharmaceutical 
composition comprising a pharmaceutically acceptable excipient and an effective amount 
of an antisense oligonucleotide comprising from about 5 to about 50 nucleotides, which 
nucleotides are complementary to ihegroEL orgroES gene of a microorganism. The 
30 oligonucleotide may be modified, for example, the oligonucleotide may have one or more 
phosphorothioate intemucleotide linkages. Preferably, the antisense oligonucleotide is 
selected from the group consisting of SEQ ID NOs: 16-480. 

In one of its method aspects, this invention is directed to a method for inhibiting the 
35 expression of the groEL gene in a microorganism having agroEL gene comprising, 
administering to said microorganism or to a cell infected with said microorganism an 
effective amount of an antisense oligonucleotide comprising from at least about 5 
nucleotides which are complementary to thegroEL gene of the microorganism under 
conditions such that the expression of the^o£L gene is inhibited. 
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In another of its method aspects, this invention is directed to a method for inhibiting the 
expression of thegroES gene in a microorganism having a g^oES gene, comprising 
administering to said microorganism an effective amount of an antisense oligonucleotide 
5 comprising from at least about 5 nucleotides which are complementary to the groES gene 
of the microorganism under conditions such that expression of \hegroES gene is inhibited. 

In one of its method aspects, this invention is directed to a method for inhibiting the 
growth of a microorganism encoding agroEL or groES gene, which method comprises 

10 administering to said microorganism or a cell infected with said microorganism an 
effective amount of £Ui antisense oligonucleotide comprising from at least about 5 
nucleotides which are complementary to either thegroEL or groES genes of the 
microorganism under conditions such that the growth of the microorganism is inhibited. 
Preferably, the antisense oligonucleotide is selected from the group consisting of SEQ ID 

15 NOs: 16-480. 

In another of its method aspects, this invention is directed to a method for treating a 
pathologic condition in a eukaryotic organism mediated by a microorganism, which 
method comprises identifying a mammal having a pathologic condition mediated by a 

20 microorganism having agroEL or groES gene and administering to said mammal an 
effective amount of an antisense oligonucleotide comprising from at least about 5 
nucleotides which are complementary to either the groEL or groES gene of the 
microorganism under conditions such that the growth of the microorganism is inhibited. 
Preferably the eukaryotic organism is an animal, more preferably the organism is a 

25 mammal. 

BRIEF DESCRIPTION OF THE FIGURES AND TABLES 

Tables 1, 2, 3 and 4 list exemplary antisense oligonucleotides of the present invention. 
"Tm" refers to the melting temperature of an oligonucleotide duplex calculated according 

30 to the nearest-neighbour thermod3mamic values. At this temperature 50% of nucleic acid 
molecules are in duplex and 50% are denatured. "AG" is the free energy of the 
oligonucleotide, which is a measurement of an oligonucleotide duplex stability. The AG 
for primer stability, hairpin loop and 3' dimer formation has been calculated according to 
the free energy values (in kcal/mol) of the nearest neighbour nucleotide (Breslauer, et al., 

35 Proc Natl Acad Sci USA (1986) 83, 3746-50). The acceptable AG limits for haiipin and 
3* dimer formation in Tables 1, 2, 3 and 4 represent a moderate stringency oligonucleotide 



6 

SUBSTITUTE SHEET (RULE 26) 



wo 01/36625 PCT/CAOO/01347 
selection. Selected conditions: high stability sequences (AG>30.0 in absolute number), 
with minimal internal loop (AO-0.5) and 3' dimer foraiation (AG>-3.7). 



Tables 5 to 8 demonstrate the conservation of some of the oligonucleotide sequences 
5 (listed in Tables 1, 2, 3 and 4) among different bacterial organisms. The conserved 

sequences of oUgonucleotides were compared using the BLASTN program (AJtschul, et 
al., JMol Biol (1990) 215, 403-10) and the National Center for Biotechnology Information 
(NCBI) databases. "Y" represents 100% of conservation of the oligonucleotide sequence 
in the corresponding microorganism. 

10 

Table 9 lists the different oligonucleotide primers used in the PGR reactions to clone and 
sequence XhegroE operon from Escherichia coli. Streptococcus pneumoniae. 
Streptococcus pyogenes. Staphylococcus aureus and Pseudomonas aeruginosa. 

15 Figure 1 represents the sequence of the E. coligroE operon obtained from GenBank 
accession number: ECGROESL [SEQ ID NO:l]. 

Figure 2 represents the sequence of the£'. coligroE operon of multidrug resistant 
Escherichia coli C175-94 [SEQ ID NO:2]. 

20 

Figure 3 represents the sequence of the^. coligroE operon of the uropathogen 
ATCC700336 [SEQ ID NO:3]. 

Figure 4 represents partial sequence of the^. coligroE operon from a K12 strain; JM105 
25 [SEQ ID NO:4l. 

Figure 5 represents the sequence of the .S*. pneumoniae groE operon obtained from 
GenBank accession number: AFl 17741 [SEQ ID NO:5]. 

30 Figure 6 represents the sequence of the groE operon of antibiotic resistant Streptococcus 
pneumoniae isolate ESP174 [SEQ ID NO:6]. 

Figure 7 represents partial sequence of the 5. pyogenes groEL gene obtained from 
GenBank accession number: SPGROELGN [SEQ ID NO:7]. 

35 

Figure 8 represents partial sequence of the S. pyogenes groEL gene of the antibiotic 
resistant isolate RUH964 [SEQ ID NO:8]. 
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Figure 9 represents partial sequence of S. pyogenes groEL gene of the antibiotic resistant 
isolate RUH969 [SEQ ID NO:9]. 

Figure 10 represents partial sequence of the S, pyogenes groEL gene of the antibiotic 
5 resistant isolate RUH983 [SEQ ID NO:10]. 

Figure 11 represents partial sequence of the 5. pyogenes groEL gene of the antibiotic 
resistant isolate RUHlOOl [SEQ ID NO:ll]. 

10 Figure 12 represents the sequence of the 5. aureus groE operon obtained from GenBank 
accession number: STAHSP [SEQ ID NO: 12], 

Figure 13 represents the sequence of ih^groE operon of Methicillin Resistant 
Staphylococcus aureus, isolate Bi318 [SEQ ID NO:13]. 

15 

Figure 14 represents the sequence of the ^ro^ operon of Staphylococcus aureus RN4220 
[SEQ ID NO: 14], 

Figure 15A and B represent fragments of the sequence of ihQgroE operon of 
20 Pseudomonas aeruginosa ATCC9027 [SEQ ID NO:15]. 

Figure 16 represents target inhibition using antisense oligonucleotides directed against 
groE operon mRNA. 

25 Figure 17 demonstrates a growth curve of E. coli after treatment with antisense 
oligonucleotide 268a at a concentration of 80 jaM. 

Figure 18 demonstrates a growth curve of £1 coli after treatment with antisense 
oligonucleotide 268b at a concentration of 80 ^M. 

30 

Figure 19 demonstrates a growth curve oiE. coli after treatment with antisense 
oligonucleotide 338 at a concentration of 80 }iM. 

Figure 20 demonstrates a growth curve of E. coli after treatment with antisense 
35 oligonucleotide 380 at a concentration of 80 |aM. 
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Figure 21 demonstrates a growth curve of E, coli after treatment with antisense 
oligonucleotide 393 at a concentration of 80 jiiM. 



Figure 22 demonstrates the in vitro antimicrobial effect of a methylphosphonate chimeric 
5 oligonucleotide (338M) targeting the ^ro£: operon oiE. coli. 

Figure 23 demonstrates growth curves of S, aureus after treatment with antisense 
oligonucleotide 597 at concentrations of 40 ^iM (A) and 80 jxM (B). 

10 Figure 24 demonstrates growth curves of 5. aureus after treatment with antisense 
oligonucleotide 599 at concentrations of 40 ^M (A) and 80 (xM (B). 

Figure 25 demonstrates growth curves of 5. aureus after treatment with antisense 
oligonucleotide 600 at concentrations of 40 |aM (A) and 80 |j.M (B). 

15 

Figure 26 demonstrates growth curves of S. aureus after treatment with antisense 
oligonucleotide 607 at concentrations of 40 jiM (A) and 80 \iM (B). 

Figure 27 demonstrates a growth curve of 5. aureus after treatment with antisense 
20 oligonucleotide 613 at a concentration of 80 fxM. 

Figure 28 demonstrates a growth curve of 5. aureus after treatment with antisense 
oligonucleotide 622 at a concentration of 80 |jM, 

25 Figure 29 demonstrates a growth curve of 5. aureus after treatment with antisense 
oligonucleotide 694 at a concentration of 80 |j,M. 

Figure 30 demonstrates a growth curve of S. aureus after treatment with antisense 
oligonucleotide 700 at a concentration of 80 jxM. 

30 

Figure 31 demonstrates a growth curve of S. aureus after treatment with antisense 
oligonucleotide 708 at a concentration of 80 \xM. 

Figure 32 demonstrates a growth curve of 5. aureus after treatment with antisense 
35 oligonucleotide 713 at a concentration of 80 ^M. 
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Figure 33 represents the in vivo protection of mice from septicemia using antisense 
oligonucleotides targeting the mRNA of thegroE operon. (A) Bacterial counts in the 
peritoneal cavity of mice treated with phosphorothioate antisense 338 [SEQ ID NO:94]. 

5 The peritoneal cavity was flushed with 2 ml of sterile saline solution 2 and 6 hours after 
infection. Titrated serial dilutions of the lavage fluids were plated on TSA plates (tryptic 
soy agar, Difco Laboratories), and bacterial counts are given as number of bacteria per 
millilitre of peritoneal fluid (sample means ± standard deviation, n =3 mice). (B) Bacterial 
count (CFU/ml) in the peritoneal fluid of mice treated with methylphosphonate chimeric 

10 oligonucleotide 338M. Peritoneal fluid was collected under sterile conditions 2 and 7 

hours after infection. Titrated serial dilutions of the lavage fluid were plated on TSA plates 
(tryptic soy agar, Difco Laboratories), and bacterial counts are given as number of bacteria 
per millilitre of peritoneal fluid (sample means ± standard deviation, n =3 mice). (C) 
Bacterial count (CFU/ml) m the blood of mice treated with methylphosphonate chimeric 

15 oligonucleotide 338M. Blood was collected under sterile conditions. Then 25 ^il-aliquots 
of 10-fold dilutions of blood were plated on TSA plates and incubated under aerobic 
conditions overnight at 37 -C. Bacterial counts are given as number of bacteria per 
millilitre of blood (sample means ± standard deviation, n =3 mice). 

DETAILED DESCRIPTION OF THE INVENTION 

20 The present invention provides compounds that mhibit the growth of microbes by 

inhibiting the expression of a groEL or a groES protein. Without being limited to any 
theory, the compounds inhibit the expression of the groEL or groES protein by 
inhibiting the transcription of thegroEL or groES genes or the translation of the mRNA 
to protein. Such compounds include antisense oligonucleotides. 

25 Definitions 

Unless defined otherwise, all technical and scientific terms used herein have the same 
meaning as commonly understood by one of ordinary skill in the art to which this 
invention belongs. 

30 The term "antisense oligonucleotide" as used herein means a nucleotide sequence that is 
complementary to the mRNA for the desired gene. Preferably, the antisense 
oligonucleotide is complementary to the mRNA for groEL or groES. 

The term ''groEV refers to any gene which encodes a protein that is also known as 
35 HSP60, 60-kDa heat shock protein, cpn60 or Chsp60 in some prokaryotes (Betsou, Sueur 
& Orfila, 1999; Fink, 1999; LaVerda, Kalayoglu & Byrne, 1999; Richardson, Landry & 
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Georgopoulos, 1998) and that can also facilitate the actual folding process by providing a 
secluded environment for individual folding molecules and may also promote the 
unfolding and re-folding of mis-folded intermediates. 

The term "groES" refers to an oligonucleotide sequence which encodes a protein that is 
also known as HSPIO, 10-kDa heat shock protein, cpnlO or ChsplO in some prokaryotes 
(Betsou, etal, 1999; LaVerda ei al., 1999; Richardson er a/. , 1998) and that facilitate 
folding protein process in collaboration with the GroEL protein by encapsulating it to form 
a cis ternary complex, these changes drive the polypeptide into the sequestered cavity and 
initiate its folding (Sigler a/.., 1998). 

The term "microorganism" means a bacteria, fungi or virus having either a groEL or 
groES gene. 

The term "bacteria" refers to any bacteria encoding either a groEL or groES gene, 
including Escherichi coli, Mycobacterium tuberculosis, Mycobacterium bovis, 
Mycobacterium smegmatis. Salmonella typhimurium, Thermoplasma acidophilum, 
Pyrococcusfuriosus, Bacillus subtilis. Bacillus firmus, Lactococcus lactis. Staphylococcus 
aureus, Staphylococcus camosus. Listeria monocytogenes, Borrelia burgdorferi, P. 
sativum, 5. griseus, Synechoccus sp., Enterococcus faecalis. Streptococcus pneumoniae, 
Pseudomonas sp.. Neisseria meningitidis, Helicobacter pilori and Clostridium difficile. 

The term "virus" refers to any virus having a groEL or groES gene. Preferably the virus 
will be a DNA virus. Examples of suitable viruses include various herpes viruses (such as 
herpes simplex types 1 and 2, varicella-herpes zoster, cytomegalovirus and Epstein-Barr 
virus) and the various hepatitis viruses. 

"Sequence homology" refers to the proportion of base matches between two nucleic acid 
sequences or the proportion amino acid matches between two amino acid sequences. 
When sequence homology is expressed as a percentage, e.g., 50%, the percentage denotes 
the proportion of matches over the length from a desired sequence (e.g. groESL sequences, 
such as SEQ ID NOs: 1-15) that is compared to some other sequence. Gaps (in either of 
the two sequences) are permitted to maximise matching; gap lengths of 15 bases or less are 
usually used, 6 bases or less are preferred with 2 bases or less more preferred. When using 
oligonucleotides as probes or treatments the sequence homology between the target 
nucleic acid and the oligonucleotide sequence is generally not less than 17 target base 
matches out of 20 possible oligonucleotide base pair matches (85%); preferably not less 
than 9 matches out of 10 possible base pair matches (90%), and most preferably not less 
than 19 matches out of 20 possible base pair matches (95%). 
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"Selectively hybridise" refers to the ability to detectably and specifically bind. 
Polynucleotides, oligonucleotides and fragments thereof selectively hybridise to target 
nucleic acid strands under hybridisation and wash conditions that minimise appreciable 
amounts of detectable binding to nonspecific nucleic acids. High stringency conditions 
can be used to achieve selective hybridisation conditions as known in the art and discussed 
herein. Generally, the nucleic acid sequence homology between the polynucleotides, 
oligonucleotides, and fragments thereof and a nucleic acid sequence of interest will be at 
least 30%, and more typically with preferably increasing homologies of at least about 
40%, 50%, 60%, 70%, and 90%. 

Typically, hybridisation and washing conditions are performed at high stringency 
according to conventional hybridisation procedures. Positive clones are isolated and 
sequenced. Typical hybridisation conditions for screening plaque lifts (Benton and Davis 
(1978) Science 196:180) can be: 50% formamide, 5 x SSC or SSPE, 1-5 x Denhardt's 
solution, 0.1-1% SDS, 100-200 ^g sheared heterologous DNA or tRNA, 0-10% dextran 
sulfate, I xlO^ to 1 x 10' cpm/ml of denatured probe with a specific activity of about I x 10^ 
cpm/tig, and incubation at 42°C for about 6-36 hours. Prehybridisation conditions are 
essentially identical except that probe is not included and incubation time is typically 
reduced. Washing conditions are typically 1-3 x SSC, 0.1-1% SDS, 50-70°C with change 
of wash solution at about 5-30 minutes. Cognate sequences, including allelic sequences, 
can be obtained in this manner. 

.Two amino acid sequences are homologous if there is a partial or complete identity 
between their sequences. For example, 85% homology means that 85% of the amino acids 
are identical when the two sequences are aligned for maximum matching. Gaps (in either 
of the two sequences being matched) are allowed in maximising matching; gap lengths of 
5 or less are preferred with 2 or less being more preferred. 

"Corresponds to" refers to a polynucleotide sequence that is homologous (i.e., is identical, 
not strictly evolutionarily related) to all or a portion of a reference polynucleotide 
sequence, or to a polypeptide sequence that is identical to all or a portion of a reference 
polypeptide sequence. In contradistinction, the term "complementary to" is used herein to 
mean that the polynucleotide sequence is homologous to all or a portion of the 
complement of a reference polynucleotide sequence. For illustration, the nucleotide 
sequence "TATAC" corresponds to a reference sequence "TATAC" and is complementary 
to a reference sequence "GTATA". Preferably the antisense oligonucleotide sequence has 
at least about 75% identity with the target sequence, preferably at least about 90% identity 
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and most preferably at least about 95% identity with the target sequence allowing for gaps 
or mismatches of several bases. Identitiy can be determined, for example, by using the 
BLASTN program of the University of Wisconsin Computer Group (GCG) software. 

5 The following terms are used to describe the sequence relationships between two or more 
polynucleotides: "reference sequence," "comparison window," "sequence identity," 
"percentage of sequence identity," and "substantial identity." A "reference sequence" is a 
defined sequence used as a basis for a sequence comparison; a reference sequence may be 
a subset of a larger sequence, for example, as a segment of a full-length cDNA or gene 

10 sequence given in a sequence listing such as SEQ ID NO:l . or may comprise a complete 
cDNA or gene sequence. Generally, a reference sequence is at least 20 nucleotides in 
length, frequently at least 25 nucleotides in length, and often at least 50 nucleotides in 
length. Since two polynucleotides may each (1) comprise a sequence (i.e., a portion of the 
complete polynucleotide sequence) that is similar between the two polynucleotides, and 

15 (2) may further comprise a sequence that is divergent between the two polynucleotides, 
sequence; comparisons between two (or more) polynucleotides are typically performed by 
comparing sequences of the two polynucleotides over a "comparison window" to identify 
and compare local regions of sequence similarity. 

20 A "comparison window", as used herein, refers to a conceptual segment of at least 20 

contiguous nucleotide positions wherein a polynucleotide sequence may be compared to a 
reference sequence of at least 20 contiguous nucleotides and wherein the portion of the 
polynucleotide sequence in the comparison window may comprise additions or deletions 
(i.e., gaps) of 20 percent or less as compared to the reference sequence (which does not 

25 comprise additions or deletions) for optimal alignment of the two sequences. Optimal 

alignment of sequences for aligning a comparison window may be conducted by the local 
homology algorithm of Smith and Waterman (1981) Adv, Appl Math. 2:482, by the 
homology alignment algorithm of Needleman and Wunsch (1970) X Mol BioL 48: 443, 
by the search for similarity method of Pearson and Lipman (1988) Proc. Natl Acad Sci. 

30 (U.S.A.) 85: 2444, by computerized implementations of these algorithms (GAP, 

BESTFrr, FASTA, and TFASTA in the Wisconsin Genetics Software Package Release 
7.0, Genetics Computer Group, 573 Science Dr., Madison. WI), or by inspection, and the 
best alignment (i.e., resulting in the highest percentage of homology over the comparison 
window) generated by the various methods is selected. 

35 

The term "sequence identity" means that two polynucleotide sequences are identical (i.e., 
on a nucleotide-by-nucleotide basis) over the window of comparison. The term 
"percentage of sequence identity" is calculated by comparing two optimally aligned 
sequences over the window of comparison, determining the number of positions at which 
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the identical nucleic acid base (e.g., A, T, C, G. U, or I) occurs in both sequences to yield 
the number of matched positions, dividing the number of matched positions by the total 
number of positions in the window of comparison (i.e.. the window size), and multiplying 
the result by 100 to yield the percentage of sequence identity. 

The term "substantial identity" as used herein denotes a characteristic of a polynucleotide 
sequence, wherein the polynucleotide comprises a sequence that has at least 30 percent 
sequence identity, preferably at least 50 to 60 percent sequence identity, more usually at 
least 60 percent sequence identity as compared to a reference sequence over a comparison 
window of at least 20 nucleotide positions, frequently over a window of at least 25-50 
nucleotides, wherein the percentage of sequence identity is calculated by comparing the 
reference sequence to the polynucleotide sequence which may include deletions or 
additions which total 20 percent or less of the reference sequence over the window of 
comparison. 

The term "inhibiting growth" means a reduction in the growth of the bacteria or viruses of 
at least 25%, more preferably of at least 50% and most preferably of at least 75%. The 
reduction in growth can be determined for bacteria by a measuring the optical density of a 
liquid bacteria culture with a spectrophotometer or by counting the number of colony 
forming units/ml (CFU/ml) upon plating on culture plates. The reduction in growth can be 
determined for viruses by measuring the number of plaque forming units/ml upon plating 
on susceptible cells. 

The term "alkyl" refers to monovalent alkyl groups preferably having from 1 to 20 carbon 
• atoms and more preferably 1 to 6 carbon atoms. This term is exemplified by groups such 
as methyl, ethyl, n-propyl. z50-propyl, n-butyl, wo-butyl, n-hexyl, and the like. 

The term "aryl" refers to an unsaturated aromatic carbocyclic group of from 6 to 14 carbon 
atoms having a single ring (e.g., phenyl) or multiple condensed (fused) rings (e.g., 
naphthyl or anthryl). Preferred aryls include phenyl, naphthyl and the like. 

The term "cycloalkyl" refers to cyclic alkyl groups of from 3 to 20 carbon atoms having a 
single cyclic ring or multiple condensed rings. Such cycloalkyl groups include, by way of 
example, single ring structures such as cyclopropyl, cyclobutyl, cyclopentyl. cyclooctyl. 
and the like, or multiple ring structures such as adamantanyl, and the like. 

The term "halo" or "halogen" refers to fluoro, chloro. bromo and iodo and preferably is 
either fluoro or chloro. 
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The term "thiol" refers to the group -SH. 

As to any of the above groups which contain one or more substituents, it is understood, of 
course, that such groups do not contain any substitution or substitution patterns which are 
5 sterically impractical and/or synthetically non-feasible. In addition, the compounds of this 
invention include all stereochemical isomers arising from the substitution of these 
compounds. 

Antisense Oligonucleotides of the Present Invention 

It is preferred to target specific nucleic acids for antisense. "Targeting" an antisense 
10 compound to a particular nucleic acid, in the context of this invention, is a multistep 
process. The process usually begins with the identification of a nucleic acid sequence 
whose function is to be modulated. This may be, for example, a cellular gene (or mRNA 
transcribed from the gene) whose expression is associated with a particular disorder or 
disease state, or a nucleic acid molecule from an infectious agent. In the present invention. 
15 the target is a nucleic acid molecule encoding bacterial groES or groEL. The targeting 
process also includes determination of a site or sites widiin this gene for the antisense 
interaction to occur such that the desired effect, e.g., detection or modulation of expression 
of the protein, will result. Within the context of the present invention, a preferred 
intragenic site is the region encompassing the translation initiation or termination codon of 
20 the open reading frame (ORE) of the gene. 

The antisense oligonucleotides may be complementary to the complete ^o£L or groES 
genes including the introns. Preferably, the antisense oligonucleotides are complimentary 
to the mRNA region from thegroEL ovgroES gene. 

25 

In one embodiment of the present invention the antisense oligonucleotides comprise from 
at least about 5 nucleotides or nucleotide analogues that may be from about 5 to about 50 
nucleotides or nucleotide analogues, or from about 7 to about 35 nucleotides or nucleotide 
analogues or from about 15 to about 25 nucleotide or nucleotide analogues, and further 
30 comprise all or part of the sequences set forth in Tables 1-4. 

The antisense oligonucleotides may be selected from the sequence complementary to the 
groEL or groES genes such that the sequence exhibits the least likelihood of showing 
duplex formation, hair-pin formation, and homooligomer/sequence repeats but has a high 
35 to moderate potential to bind to iti^groEL oigroES gene sequence and contains a GC 
clamp. These properties may be determined using the computer modelling program 
OLIGO® Primer Analysis Software, Version 5.0 (distributed by National Biosciences, Inc., 

15 

SUBSTITUTE SHEET (RULE 26) 



wo 01/36625 



PCT/CAOO/01347 



Plymouth, MN). This computer program allows the determination of a qualitative 
estimation of these five parameters. 

Alternatively, the antisense oligonucleotides may also be selected on the basis that the 
5 sequence is highly conserved for either thegroEL or groES genes between two or more 
microbial species. These properties may be determined using the BLASTN program 
(Altschul, et al., JMolBiol (1990) 215, 403-10) of the University of Wisconsin Computer 
group (GCG) software (Devereux. et al., Nucleic Acids Res, (1984) 12:387-395) with the 
National Center for Biotechnology Information (NCBI) databases. Preferably the 
10 antisense sequence is not conserved in the human groEL or groES genes. 

The terms "translation initiation codon" and "start codon" can encompass many codon 
sequences, even though the initiator amino acid in each instance is typically methionine (in 
eukaryotes) or formylmethionine (in prokaryotes). It is also known in the art that 

15 eukaryotic and prokaryotic genes may have two or more alternative start codons, any one 
of which may be preferentially utilised for translation initiation in a particular cell type or 
tissue, or under a particular set of conditions. In the context of the invention, "start codon" 
and "translation initiation codon" refer to the codon or codons that are used in vivo to 
initiate translation of an mRNA molecule transcribed from a gene encoding groES or 

20 groEL, regardless of the sequence (s) of such codons. 

The open reading frame (ORF) or "coding region," which is known in the art to refer to the 
region between the translation initiation codon and the translation termination codon, is 
also a region which may be targeted effectively. Other target regions include the 5* 

25 untranslated region (5*UTR), known in the art to refer to the portion of an mRNA in the 5' 
direction from the translation initiation codon, and thus including nucleotides between the 
5* cap site and the translation initiation codon of an mRNA or corresponding nucleotides 
on the gene, and the 3' untranslated region (3'UTR), known in the art to refer to the portion 
of an mRNA in the 3* direction from the translation termination codon, and thus including 

30 nucleotides between the translation termination codon and 3* end of an mRNA or 
corresponding nucleotides on the gene. The 5' cap of an mRNA comprises an N^- 
methylated guanosine residue joined to the 5'-most residue of the mRNA via a 5-5* 
triphosphate linkage. The 5' cap region of an mRNA is considered to include the 5' cap 
structure itself as well as the first 50 nucleotides adjacent to the cap. The 5* cap region may 

35 also be a preferred target region. 

Although some eukaryotic mRNA transcripts are directly translated, many contain one or 
more regions, known as "introns," which are excised from a transcript before it is 
translated. The remaining (and therefore translated) regions are known as "exons" and are 
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spliced together to form a continuous mRNA sequence. mRNA splice sites, i.e., intron- 
exon junctions, may also be preferred target regions, and are particularly useful in 
situations where aberrant splicing is implicated in disease, or where an overproduction of a 
particular mRNA splice product is implicated in disease. Aberrant fusion junctions due to 
5 rearrangements or deletions are also preferred targets. It has also been found that introns 
can also be effective, and therefore preferred, target regions for antisense compounds 
targeted, for example, to DNA or pre-mRNA. 

Once one or more target sites have been identified, oligonucleotides are chosen which are 
10 sufficiently complementary to the target, i.e., hybridise sufficiently well and with 
sufficient specificity, to give the desired effect. 

In the context of this invention, the term "oligonucleotide" refers to an oligomer or 
polymer of ribonucleic acid (RNA) or deoxyribonucleic acid (DNA) or mimetics thereof. 

15 This term includes oligonucleotides composed of naturally-occurring nucleobases, sugars 
and covalent intemucleoside (backbone) linkages as well as oligonucleotides having non- 
naturally-occurring portions which function similarly. Such modified or substituted 
oligonucleotides are often preferred over native forms because of desirable properties such 
as, for example, enhanced cellular uptake, enhanced affinity for nucleic acid target and 

20 increased stability in the presence of nucleases. 

As is known in the art, a nucleoside is a base-sugar combination. The base portion of the 
nucleoside is normally a heterocyclic base. The two most common classes of such 
heterocyclic bases are the purines and the pyrimidines. Nucleotides are nucleosides that 

25 further include a phosphate group covalently linked to the sugar portion of the nucleoside. 
For those nucleosides that include a pentofuranosyl sugar, the phosphate group can be 
linked to either the 2', 3* or 5* hydroxyl moiety of the sugar. In forming oligonucleotides, 
the phosphate groups covalently link adjacent nucleosides to one another to form a linear 
polymeric compound. In turn the respective ends of this linear polymeric structure can be 

30 further joined to form a circular structure, however, open linear structures are generally 
preferred. Within the oligonucleotide structure, the phosphate groups are commonly 
referred to as forming the intemucleoside backbone of the oligonucleotide. The normal 
linkage or backbone of RNA and DNA is a 3' to 5' phosphodiester linkage. 

35 Specific examples of antisense compounds useful in this invention include 

oligonucleotides containing modified backbones or non-natural intemucleoside linkages. 
As defined in this specification, oligonucleotides having modified backbones include those 
that retain a phosphorus atom in the backbone and those that do not have a phosphorus 
atom in the backbone. For the purposes of this specification, and as sometimes referenced 
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in the art, modified oligonucleotides that do not have a phosphorus atom in their, 
intemucleoside backbone can also be considered to be oligonucleosides. 

Exemplary modified oligonucleotide backbones include, for example, phosphorothioates, 
5 chiral phosphorothioates. phosphorodithioates, phosphotriesters, 

aminoalkylphosphotriesters, methyl and other alkyl phosphonates including 3'-alkylene 
phosphonates and chiral phosphonates, phosphinates, phosphoramidates including 3*amino 
phosphoramidate and aminoalkylphosphoramidates, thionophosphoramidates, 
thionoalkylphosphonates, thionoalkylphosphotriesters, and boranophosphates having 
10 normal 3'-5' linkages. 2'-5' linked analogs of these, and those having inverted polarity 
wherein the adjacent pairs of nucleoside units are linked 3'-5' to 5*-3' or 2*-5' to 5-2'. 
Various salts, mixed salts and free acid forms are also included. 

Representative United States patents diat teach the preparation of the above phosphorus- 
15 containing linkages include, but are not limited to, U.S. Pat. Nos.: 3,687,808; 4,469,863; 
4.476,301; 5,023,243; 5,177,196; 5,188.897; 5,264,423; 5,276.019; 5,278,302; 5.286,717; 
5,321,131; 5,399,676; 5,405,939; 5,453,496; 5,455,233; 5,466,677; 5,476,925; 5,519,126; 
5,536,821; 5,541,306; 5,550,111; 5,563,253; 5,571,799; 5,587,361; and 5,625,050, 

20 Exemplary modified oligonucleotide backbones that do not include a phosphorus atom 
therein have backbones that are formed by short chain alkyl or cycloalkyl intemucleoside 
linkages, mixed heteroatom and alkyl or cycloalkyl intemucleoside linkages, or one or 
more short chain heteroatomic or heterocyclic intemucleoside linkages. These include 
those having morpholino linkages (formed in part from the sugar portion of a nucleoside); 

25 siloxane backbones; sulfide, sulfoxide and sulfone backbones; formacetyl and 

thioformacetyl backbones; methylene formacetyl and thioformacetyl backbones; alkene 
containing backbones; sulfamate backbones; methyleneimino and methylenehydrazino 
backbones; sulfonate and sulfonamide backbones; amide backbones; and others having 
mixed N, O, S and CHj component parts. 

30 

Representative United States patents that teach the preparation of the above 
oligonucleosides include, but are not limited to, U.S. Pat. Nos.: 5,034,506; 5.166,315; 
5.185,444; 5,214.134; 5,216,141; 5,235,033; 5.264,562; 5,264.564; 5.405,938; 5,434.257; 
5,466,677; 5.470.967; 5,489,677; 5,541.307; 5,561,225; 5,596,086; 5.602,240; 5,610,289; 
35 5,602,240; 5.608,046; 5.610,289; 5,618.704; 5,623,070; 5,663,312; 5.633.360; 5.677,437; 
and 5,677,439. 

In otfier oligonucleotide mimetics, both the sugar and the intemucleoside linkage, i.e., the 
backbone, of the nucleotide units are replaced with novel groups. The base units are 
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maintained for hybridisation with an appropriate nucleic acid target compound. One such 
oligomeric compound, an oligonucleotide mimetic that has been shown to have excellent 
hybridization properties, is referred to as a peptide nucleic acid (PNA). In PNA 
compounds, the sugar-backbone of an oligonucleotide is replaced with an amide 

5 containing backbone, in particular an aminoethylglycine backbone. The nucleobases are 
retained and are bound directly or indirectly to aza nitrogen atoms of the amide portion of 
the backbone. Representative United States patents that teach the preparation of PNA 
compounds include, but are not limited to, U.S. Pat Nos.: 5,539.082; 5.714,331; and 
5,719,262. Further teaching of PNA compounds can be found in Nielsen et al. , Science, 

10 1991, 254, 1497-1500. 

Exemplary embodiments of the invention are oligonucleotides with phosphorothioate 
backbones and oligonucleosides with heteroatom backbones, and in particular -CHa -NH- 
-O--CH2 --, -CH2 --N(CH3)--0--CH2 [known as a methylene (methylimino) or MMI 
15 backbone], -CH^ --0-N(CH3)--CH2 --, -CH2--N(CH3)--N(CH3)-CH2 - and -O- 

N(CH3)-CH2 --CH2 ~ [wherein the native phosphodiester backbone is represented as -0~ 
P--O-CH2 --] of the above referenced U.S. Pat. No. 5,489,677, and the amide backbones 
of the above referenced U.S. Pat. No. 5.602.240. Also preferred are oligonucleotides 
having morpholino backbone structures of the above-referenced U.S. Pat. No. 5,034,506. 

20 

Modified oligonucleotides may also contain one or more substituted sugar moieties. 
Preferred oligonucleotides comprise one of the following at the 2' position: OH; F; 0-, S-, 
or N-alkyl; 0-, S-, or N-alkenyl; 0-, S- or N-alkynyl; or O-alkyl-O-alkyl, wherein the 
alkyl, alkenyl and alkynyl may be substituted or unsubstituted C, to C,o alkyl or to Cjo 

25 ■ alkenyl and alkynyl. Particularly preferred are 0[(CH2)„ 0]„ CH3. 0(CH2)„ OCH3, 0(CH2)„ 
NH2. 0(CH2)„ CH3, 0(CH2)„ ONH2, and 0(CH2)„0N[(CH2)„ CH3)l2, where n and m are 
from 1 to about 10. Other preferred oligonucleotides comprise one of the following at the 
2' position: C, to C,o lower alkyl, substituted lower alkyl, alkaryl, aralkyl, O-alkaryl or O- 
aralkyl, SH, SCH3. OCN. CI, Br, CN. CF3, OCF3, SOCH3. SO2 CH3, ONO2, N02, N3, NH2. 

30 heterocycloalkyl, heterocycloalkaryl, aminoalkylamino, polyalkylamino, substituted silyl, 
an RNA cleaving group, a reporter group, an intercalator, a group for improving the 
pharmacokinetic properties of an oligonucleotide, or a group for improving the 
pharmacodynamic properties of an oligonucleotide, and other substituents having simUar 
properties. A preferred modification includes 2'-methoxyethoxy (Z-G-CHz CH2 OCH3, 

35 also known as 2'-0-(2-methoxyethyl) or 2'-MOE) (Martin et al , Helv. Chim. Acta, 1995. 
78, 486-504) i.e., an alkoxyalkoxy group. A further preferred modification includes 2'- 
dimethylaminooxyethoxy, i.e.. a 0(CH2)2 ON(CH3)2 group, also known as 2'-DMAOE, as 
described in examples hereinbelow. 
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Other preferred modifications include 2'-methoxy (Z'-O-CHj), 2'-aminopropoxy (Z'-OCHz 
CH2 CH2NH2) and 2'-fluoro (2'-F). Similar modifications may also be made at other 
positions on the oligonucleotide, particularly the 3' position of the sugar on the 3' terminal 
nucleotide or in 2'-5' linked oligonucleotides and the 5' position of 5' terminal nucleotide. 
Oligonucleotides may also have sugar mimetics such as cyclobutyl moieties in place of the 
pentofuranosyl sugar. Representative United States patents that teach the preparation of 
such modified sugar structures include, but are not limited to, U.S. Pat. Nos.: 4,981,957; 
5.118.800; 5,319,080; 5,359,044; 5,393.878; 5,446,137; 5,466,786; 5,514,785; 5,519,134; 
5,567,811; 5,576,427; 5,591,722; 5,597,909; 5,610,300; 5,627,053; 5,639,873; 5,646,265; 
5,658,873; 5,670,633; and 5,700,920. 

Oligonucleotides may also include nucleobase (often referred to in the art simply as 
"base") modifications or substitutions. As used herein, "unmodified" or "natural" 
nucleobases include the purine bases adenine (A) and guanine (G), and the pyrimidine 
bases thymine (T), cytosine (C) and uracil (U). Modified nucleobases include other 
synthetic and natural nucleobases such as 5-methylcytosine (5-me-C), 5- hydroxymethyl 
cytosine, xanthine, hypoxanthine, 2-aminoadenine, 6-methyl and other alkyl derivatives of 
adenine and guanine. 2-propyl and other alkyl derivatives of adenine and guanine, 2- 
thiouracU, 2-thiothymine and 2-thiocytosine, 5-halouracil and cytosine. 5-propynyl uracil 
and cytosine, 6-azo uracil, cytosine and thymine, 5-uracil (pseudouracil), 4-thiouracil, 8- 
halo, 8-amino, 8-thiol, 8-thioalkyl, 8-hydroxyl and other 8-substituted adenines and 
guanines, 5-halo particularly 5-bromo, 5-trifluoromethyl and other 5-substituted uracils 
and cytosines, 7-methylguanine and 7-methyladenine, 8-azaguanine and 8-azaadenine, 7- 
deazaguanine and 7-deazaadenine and 3-deazaguanine and 3-deazaadenine. Further 
• nucleobases include those disclosed in U.S. Pat. No. 3,687.808, those disclosed in The 
Concise Encyclopedia Of Polymer Science And Engineering, pages 858-859, Kroschwitz, 
J. I., ed. John Wiley & Sons, 1990, those disclosed by Englisch etal, Angewandte 
Chemie, International Edition, 1991, 30, 613, and those disclosed by Sanghvi, Y. S., 
Chapter 15, Antisense Research and Applications, pages 289-302, Crooke, S. T. and 
Lebleu, B., ed., CRC Press, 1993. Certain of these nucleobases are particularly useful for 
increasing the binding affinity of the oligomeric compounds of the invention. These 
include 5-substituted pyrimidines, 6-azapyrimidines and N-2, N-6 and 0-6 substituted 
purines, including 2-aminopropyladenine. 5-propynyluracil and 5-propynylcytosine. 5- 
methylcytosine substitutions have been shown to increase nucleic acid duplex stability by 
0.6-1.22C. (Sanghvi, Y. S., Crooke, S. T. and Lebleu, B., eds., Antisense Research and 
Applications, CRC Press, Boca Raton, 1993, pp. 276-278) and are presently preferred base 
substitutions, even more particularly when combined with 2'-0-methoxyethyl sugar 
modifications. 
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Representative United States patents that teach the preparation of certain of the above " 
noted modified nucleobases as well as other modified nucleobases include, but are not 
limited to, the above noted U.S. Pat. No. 3,687,808, as well as U.S. Pat Nos.: 4,845,205; 
5,130,302; 5,134,066; 5.175,273; 5,367.066; 5,432,272; 5,457.187; 5,459,255; 5,484,908; 
. 5 5.502.177; 5,525.711; 5,552,540; 5,587,469; 5,594,121, 5,596,091; 5,614,617; 5,681,941, 
and 5,750,692. 

Another modification of the oligonucleotides of the invention involves chemically linking 
to the oligonucleotide one or more moieties or conjugates which enhance the activity, 

10 cellular distribution or cellular uptake of the oligonucleotide. Such moieties include but 
are not limited to lipid moieties such as a cholesterol moiety (Letsinger etal, Proc. Natl. 
Acad. Sci. USA, 1989, 86, 6553-6556), cholic acid (Manoharan a/. , Bioorg. Med. 
Chem. Let., 1994, 4, 1053-1060), a thioether, e.g., hexyl-S-tritylthiol (Manoharan etal, 
Ann. N.Y. Acad. Sci., 1992, 660, 306-309; Manoharan a/L , Bioorg. Med. Chem. 

15 Lett., 1993, 3, 2765-2770), a thiocholesterol (Qberhauser et al . Nucl. Acids Res., 1992, 20, 
533-538), an aliphatic chain, e.g., dodecandiol or undecyl residues (Saison-Behmoaras et 
a/., EMBO J., 1991, 10, 1111-1118; Kabanov etal, FEBS Lett., 1990, 259, 327-330; 
Svinarchuk et al., Biochimie, 1993, 75, 49-54), a phospholipid, e.g., di-hexadecyl-rac- 
glycerol or triethylammonium l,2-di-0-hexadecyl-rac-glycero-3-H-phosphonate 

20 (Manoharan et al , Tetrahedron Lett., 1995, 36, 3651-3654; Shea et al , Nucl. Acids Res., 
1990, 18, 3777-3783), a polyamine or a polyethylene glycol chain (Manoharan et al , 
Nucleosides & Nucleotides, 1995, 14, 969-973), or adamantane acetic acid (Manoharan et 
a/.. Tetrahedron Lett., 1995, 36, 3651-3654), a palmityl moiety (Mishra etal, Biochim. 
Biophys. Acta, 1995. 1264, 229-237), or an octadecylamine or hexylamino-carbonyl- 

25 ■ oxycholesterol moiety (Crooke et al , J. Pharmacol. Exp. Ther., 1996, 277, 923-937. 

Representative United States patents that teach the preparation of such oligonucleotide 

conjugates include, but are not limited to, U.S. Pat. Nos.: 4,828,979; 4,948,882; 5,218,105; 

5,525,465; 5,541,313; 5,545,730; 5,552,538; 5,578,717, 5,580.731; 5,580,731; 5,591,584; 
30 5,109,124; 5,118,802; 5,138,045; 5,414.077; 5,486,603; 5.512,439; 5,578,718; 5.608,046; 

4.587,044; 4,605.735; 4,667,025; 4,762,779; 4,789,737; 4,824,941; 4,835,263; 4,876,335; 

4,904,582; 4,958,013; 5,082,830; 5,112,963; 5,214,136; 5.082,830; 5,112.963; 5,214.136; 

5,245,022; 5.254,469; 5,258,506; 5,262,536; 5.272,250; 5,292,873; 5,317,098; 5,371,241, 

5,391,723; 5,416,203, 5,451,463; 5,510,475; 5,512,667; 5,514,785; 5,565,552; 5,567,810; 
35 5.574,142; 5,585,481; 5,587.371; 5,595,726; 5.597,696; 5,599,923; 5,599,928 and 

5,688,941. 

It is not necessary for all positions in a given compound to be uniformly modified, and in 
fact more than one of the aforementioned modifications may be incorporated in a single 
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compound or even at a single nucleoside within an oligonucleotide. The present invention 
also includes antisense compounds which are chimeric compounds. "Chimeric" antisense 
compounds or "chimeras," in the context of this invention, are antisense compounds, 
particularly oligonucleotides, which contain two or more chemically distinct regions, each 
5 made up of at least one monomer unit, i.e., a nucleotide in the case of an oligonucleotide 
compound. These oligonucleotides typically contain at least one region wherein the 
oligonucleotide is modified so as to confer upon the oligonucleotide increased resistance 
to nuclease degradation, increased cellular uptake, and/or increased binding affinity for the 
target nucleic acid. An additional region of the oligonucleotide may serve as a substrate for 

10 enzymes capable of cleaving RNAiDNA or RNA:RNA hybrids. By way of example, 
RNase H is a cellular endonuclease which cleaves the RNA strand of an RNAiDNA 
duplex. Activation of RNase H. therefore, results in cleavage of the RNA target, thereby 
greatly enhancing the efficiency of oligonucleotide inhibition of gene expression. 
Consequently, comparable results can often be obtained with shorter oligonucleotides 

15 when chimeric oligonucleotides are used, compared to phosphorothioate 

deoxy oligonucleotides hybridizing to the same target region. Cleavage of the RNA target 
can be routinely detected by gel electrophoresis and, if necessary, associated nucleic acid 
hybridization techniques known in the art. 

20 Chimeric antisense compounds of the invention may be formed as composite stmctures of 
two or more oligonucleotides, modified oligonucleotides, oligonucleosides and/or 
oligonucleotide mimetics as described above. Such compounds have also been referred to 
in the art as hybrids or gapmers. Representative United States patents that teach the 
preparation of such hybrid structures include, but are not limited to, U.S. Pat. Nos.: 

25 ' 5,013,830; 5,149,797; 5,220,007; 5,256,775; 5,366,878; 5,403,711; 5,491,133; 5,565,350; 
5,623,065; 5,652,355; 5,652,356; and 5,700,922 

The oligonucleotides of the present invention are "nuclease resistant" when they have 
either been modified such that they are not susceptible to degradation by DNA and RNA 
30 nucleases or alternatively they have been placed in a delivery vehicle which in itself 
protects the oligonucleotide from DNA or RNA nucleases. Nuclease resistant 
oligonucleotides include, for example, methyl phosphonates, phosphorothioates, 
phosphorodithioates, phosphotriesters, and morpholino oligomers. Suitable delivery 
vehicles for conferring nuclease resistance include, for example liposomes. 

35 

The oligonucleotides of the present invention may also contain groups, such as groups for 
improving the pharmacokinetic properties of an oligonucleotide, or groups for improving 
the pharmacodynamic properties of an oligonucleotide. 



22 

SUBSTITUTE SHEET (RULE 26) 



wo 01/36625 



PCT/CAOO/01347 



In the case of Mycolplasma smegmatis (prokaryote), the entry of the antisense 
oligonucleotide can be facilitated by attaching biotin (a labelling agent) to the 5* end of the 
oligonucleotide (Rapaport et al., Proc Natl Acad Sci USA (1996) 93:709-713). 

5 The term "pharmaceutically acceptable salt" refers to salts which retain the biological 
effectiveness and properties of the antisense oligonucleotides of this invention and which 
are not biologically or otherwise undesirable. In many cases, the antisense 
oligonucleotides of this invention are capable of fonning acid and/or base salts by virtue of 
the presence of amino and/or carboxyl groups or groups similar thereto. 

10 

Pharmaceutically acceptable base addition salts can be prepared from inorganic and 
organic bases. Salts derived from inorganic bases, include by way of example only, 
sodium, potassium, lithium, ammonium, calcium and magnesium salts. Salts derived from 
organic bases include, but are not limited to, salts of primary, secondary and tertiary 

15 amines, such as alkyl amines, dialkyl amines, trialkyl amines, substituted alkyl amines, 
di (substituted alkyl) amines, tri (substituted alkyl) amines, alkenyl amines, dialkenyl 
amines, trialkenyl amines, substituted alkenyl amines, di (substituted alkenyl) amines, 
tri(substituted alkenyl) amines, cycloalkyl amines, di(cycloalkyl) amines, tri(cycloalkyl) 
amines, substituted cycloalkyl amines, disubstituted cycloalkyl amine, trisubstituted 

20 cycloalkyl amines, cycloalkenyl amines, di(cycloalkenyl) amines, tri(cycloalkenyl) 

amines, substituted cycloalkenyl amines, disubstituted cycloalkenyl amine, trisubstituted 
cycloalkenyl amines, aryl amines, diaryl amines, triaryl amines, heterbaryl amines, 
diheteroaryl amines, triheteroaryl amines, heterocyclic amines, diheterocyclic amines, 
triheterocyclic amines, mixed di- and tri-amines where at least two of the substituents on 

25 the amine are different and are selected from the group consisting of alkyl, substituted 
alkyl, alkenyl, substituted alkenyl, cycloalkyl, substituted cycloalkyl, cycloalkenyl, 
substituted cycloalkenyl, aryl, heteroaryl, heterocyclic, and the like. Also included are 
amines where the two or three substituents, together with the amino nitrogen, form a 
heterocyclic or heteroaryl group. ^ 

30 

Examples of suitable amines include, by way of example only, isopropylamine, trimethyl 
amine, diethyl amine, tri(£?o-propyl) amine, tri(n-propyl) amine, ethanolamine, 2- 
dimethylaminoethanol, tromethamine, lysine, arginine, histidine, caffeine, procaine, 
hydrabamine, choline, betaine, ethylenediamine, glucosamine, N-alkylglucamines, 
35 theobromine, purines, piperazine, piperidine, morpholine, N-ethylpiperidine, and the like. 
It should also be understood that other carboxylic acid derivatives would be useful in the 
practice of this invention, for example, carboxylic acid amides, including carboxamides, 
lower alkyl carboxamides, dialkyl carboxamides, and the like. 
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Pharmaceutically acceptable acid addition salts may be prepared from inorganic and 
organic acids. Salts derived from inorganic acids include hydrochloric acid, hydrobromic 
acid, sulfuric acid, nitric acid, phosphoric acid, and the like. Salts derived from organic 
acids include acetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, malic 
5 acid, malonic acid, succinic acid, maleic acid, fumaric acid, tartaric acid, citric acid, 

benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid,/?- 
toluene-sulfonic acid, salicylic acid, and the like. 

Preparation of the Antisense Oligonucleotides of the Present Invention 

10 The antisense oligonucleotides of the present invention may be prepared by conventional 
and well-known techniques. For example, the oligonucleotides may be prepared using 
solid-phase synthesis and in particular using commercially available equipment such as the 
equipment available from Applied Biosystems Canada Inc., Mississauga, Canada. The 
oligonucleotides may also be prepared by enzymatic digestion of the naturally occurring 

15 groEL or groES genes by methods known in the art, 

Isolation and Purification of the Antisense Oligonucleotides 

Isolation and purification of the antisense oligonucleotides described herein can be 
effected, if desired, by any suitable separation or purification such as, for example, 
filtration, extraction, crystallization, column chromatography, thin-layer chromatography, 
20 thick-layer chromatography, preparative low or high-pressure liquid chromatography or a 
combination of these procedures. However, other equivalent separation or isolation 
procedures could, of course, also be used. 

Although oligonucleotides are taken up by bacterial cells, some modification of the 
25 oligonucleotides may help facilitate or regulate said uptake. Thus, a carrier molecule, for 
example an amino acid, can be linked to the oligonucleotide. For example, bacteria have 
multiple transport systems for the recognition and uptake of molecules of leucine. The 
addition of this amino acid to the oligonucleotide may facilitate the uptake of the 
oligonucleotide in the bacteria and not substantially interfere with the activity of the 
30 antisense oligonucleotide in the bacterial cell. 

Other methods are contemplated for facilitating the uptake of the antisense oligonucleotide 
into bacteria. For example, the addition of other amino acids or peptides or primary 
amines to the 3' or 5' termini of the antisense oligonucleotide may enable utilisation of 
35 specific transport systems. Addition of lactose to the oligonucleotide by a covalent 

linkage may also be used to enable transport of the antisense oligonucleotide by lactose 



24 

SUBSTITUTE SHEET (RULE 26) 



wo 01/36625 



PCT/CAOO/01347 



permease. Other sugar transport systems are also known to be functional in bacteria 4nd 
can be utilised in this invention. 



With regard to inhibiting the expression of groEL or groES in DNA viruses, the antisense 
5 oligonucleotide is preferably introduced into the cell infected with the DNA virus. The 
antisense oligonucleotides may be delivered using vectors or liposomes. 

An expression vector comprising the antisense oligonucleotide sequence may be 
constructed having regard to the sequence of the oligonucleotide and using procedures 
10 known in the art. The vectors may be selected from plasmids or benign viral vectors 

depending on the eukaryotic cell and the DNA virus. Phagemids are a specific example 
of beneficial vectors because they can be used either as plasmids or a bacteriophage 
vectors. Examples of other vectors include viruses such as bacteriophages, baculoviruses 
and retroviruses, DNA viruses, liposomes and other recombination vectors. 

15 

Vectors can be constructed by those skilled in the art to contain all the expression elements 
required to achieve the desired transcription of the antisense oligonucleotide sequences. 
Therefore, the invention provides vectors comprising a transcription control sequence 
operatively linked to a sequence which encodes an antisense oligonucleotide. Suitable 
20 transcription and translation elements may be derived from a variety of sources, including 
bacterial, fungal, viral, mammalian or insect genes. Selection of appropriate elements is 
dependent on the host cell chosen. 

Reporter genes may be included in the vector. Suitable reporter genes include P- 
25 galactosidase (e.g. lacZ), chloramphenicol, acetyl-transferase, firefly luciferase, or an 

immunoglobulin or portion thereof. Transcription of the antisense oligonucleotide may be 
monitored by monitoring for the expression of the reporter gene. 

The vectors can be introduced into cells or tissues by any one of a variety of known 
30 methods within the art. Such methods can be found generally described in Sambrook et 
al.. 1992; Ausubel et al., 1989; Chang et al., 1995; Vega et al. 1995; and Vectors: A 
Survey of Molecular Cloning Vectors and Their Uses (1988) and include, for example, 
stable or transient transfection, lipofection, electroporation and infection with recombinant 
viral vectors. 

35 

Introduction of nucleic acids by infection offers several advantages. Higher efficiency and 
specificity for tissue type can be obtained. Viruses typically infect and propagate in 
specific cell types. Thus, the virus' specificity may be used to target the vector to specific 
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cell types in vivo or within a tissue or mixed culture of cells. Viral vectors can also be 
modified with specific receptors or ligands to alter target specificity through receptor 
mediated events. 

Testing Antisense Oligonucleotides for Anti-groE Effect 

5 The invention contemplates a method of evaluating if an antisense oligonucleotide inhibits 
the growth of a microbe having 2igroEL oxgroES gene. The method comprises selecting 
the microbe/microorganism having a^groEL or groES gene present at measurable levels, 
administering the antisense oligonucleotide; and comparing the growth of the treated 
microbe with the growth of an untreated microorganism. The effect of the antisense 
10 oligonucleotide on expression of the groES oxgroEL gene can be readily determined by 
methods routine in the art, for example Northern blot analysis, ribonuclease protection 
assays, or RT-PCR. 

In order for the antisense oligonucleotide to effectively interrupt the expression of the 
15 groEL or groES gene, the antisense oligonucleotide enters the microorganism's cell, in the 
case of fungal or bacterial cells or enter the mammalian cell having the virus target. 

Pharmaceutical Formulations 

When employed as pharmaceuticals, the antisense oligonucleotides are usually 
administered in the form of pharmaceutical compositions. These compounds can be 
20 administered by a variety of routes including oral, rectal, transdermal, subcutaneous, 
intravenous, intramuscular, and intranasal. These compounds are effective as both 
. injectable and oral compositions. Such compositions are prepared in a maimer well known 
in the pharmaceutical art and comprise at least one active compound. 

25 This invention also includes pharmaceutical compositions which contain, as the active 

ingredient, one or more of the antisense oligonucleotides associated with pharmaceutically 
acceptable carriers. In making the compositions of this invention, the active ingredient is 
usually mixed with an excipient, diluted by an excipient or enclosed within such a carrier 
which can be in the form of a capsule, sachet, paper or other container. When the 

30 excipient serves as a diluent, it can be a solid, semi-solid, or liquid material, which acts as 
a vehicle, carrier or medium for the active ingredient Thus, the compositions can be in 
the form of tablets, pills, powders, lozenges, sachets, cachets, elixirs, suspensions, 
emulsions, solutions, syrups, aerosols (as a solid or in a liquid medium), ointments 
containing, for example, up to 10% by weight of the active compound, soft and hard 

35 gelatin capsules, suppositories, sterile injectable solutions, and sterile packaged powders. 
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In preparing a formulation, it may be necessary to mill the active compound to provide the 
appropriate particle size prior to combining with the other ingredients. If the active 
compound is substantially insoluble, it ordinarily is milled to a particle size of less than 
200 mesh. If the active compound is substantially water soluble, the particle size is 
5 normally adjusted by milling to provide a substantially uniform distribution in the 
formulation, e.g. about 40 mesh. 

Some examples of suitable excipients include lactose, dextrose, sucrose, sorbitol, 
mannitol, starches, gum acacia, calcium phosphate, alginates, tragacanth, gelatin, calcium 

10 silicate, microcrystalline cellulose, polyvinylpyrrolidone, cellulose, sterile water, syrup, 
and methyl cellulose. The formulations can additionally include: lubricating agents such 
as talc, magnesium stearate, and mineral oil; wetting agents; emulsifying and suspending 
agents; preserving agents such as methyl- and propylhydroxy-benzoates; sweetening 
agents; and flavoring agents. The compositions of the invention can be formulated so as to 

15 provide quick, sustained or delayed release of the active ingredient after administration to 
the patient by employing procedures known in the art. 

The compositions are preferably formulated in a unit dosage form, each dosage containing 
from about 5 to about 100 mg, more usually about 10 to about 30 mg, of the active 

20 ingredient. The term "unit dosage forms" refers to physically discrete units suitable as 
unitary dosages for human subjects and other mammals, each unit containing a 
predetermined quantity of active material calculated to produce the desired therapeutic 
effect, in association with a suitable pharmaceutical excipient. Preferably, the antisense 
oligonucleotide is employed at no more than about 20 weight percent of the 

25 ' pharmaceutical composition, more preferably no more than about 15 weight percent, with 
the balance being pharmaceutically inert carrier(s). 

The antisense oligonucleotide is effective over a wide dosage range and is generally 
administered in a pharmaceutically effective amount. It will be understood, however, that 
30 the amount of the antisense oligonucleotide actually administered will be determined by a 
physician, in the light of the relevant circumsteinces, including the condition to be treated, 
the chosen route of administration, the actual compound administered, the age, weight, and 
response of the individual patient, the severity of the patient's symptoms, and the like. 

35 For preparing solid compositions such as tablets, the principal active ingredient/antisense 
oligonucleotide is mixed with a pharmaceutical excipient to form a solid preformulation 
composition containing a homogeneous mixture of a compound of the present invention. 
When referring to these preformulation compositions as homogeneous, it is meant that the 
active ingredient is dispersed evenly throughout the composition so that the composition 
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may be readily subdivided into equally effective unit dosage forms such as tablets>pills 
and capsules. This solid preformulation is then subdivided into unit dosage forms of the 
type described above containing from, for example, 0.1 to about 500 mg of the active 
ingredient of the present invention. 

5 

The tablets or pills of the present invention may be coated or otherwise compounded to 
provide a dosage form affording the advantage of prolonged action. For example, the 
tablet or pill can comprise an inner dosage and an outer dosage component, the latter being 
in the form of an envelope over the former. The two components can be separated by an 
10 enteric layer which serves to resist disintegration in the stomach and permit the inner 
component to pass intact into the duodenum or to be delayed in release. A variety of 
materials can be used for such enteric layers or coatings, such materials including a 
number of polymeric acids and mixtures of polymeric acids with such materials as shellac, 
cetyl alcohol, and cellulose acetate. 

15 

The liquid forms in which the novel compositions of the present invention may be 
incorporated for administration orally or by injection include aqueous solutions, suitably 
flavoured syrups, aqueous or oil suspensions, and flavoured emulsions with edible oils 
such as com oil, cottonseed oil, sesame oil, coconut oil, or peanut oil, as well as elixirs and 
20 similar pharmaceutical vehicles. 

Compositions for inhalation or insufflation include solutions and suspensions in 
pharmaceutically acceptable, aqueous or organic solvents, or mixtures thereof, and 
powders. The liquid or solid compositions may contain suitable pharmaceutically 

25 ' acceptable excipients as described supra. Preferably the compositions are administered by 
the oral or nasal respiratory route for local or systemic effect. Compositions in preferably 
pharmaceutically acceptable solvents may be nebulized by use of inert gases. Nebulized 
solutions may be inhaled directly from the nebulizing device or the nebulizing device may 
be attached to a face mask tent, or intermittent positive pressure breathing machine. 

30 Solution, suspension, or powder compositions may be administered, preferably orally or 
nasally, from devices which deliver the formulation in an appropriate manner. 

The following formulation examples illustrate representative pharmaceutical compositions 
of the present invention. 

35 

Formulation Example 1 
Hard gelatin capsules containing the following ingredients are prepared: 
Ingredient Quantity (mg/capsule) 

Active Ingredient 30.0 
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Starch 305.0 
Magnesium stearate 5.0 
The above ingredients are mixed and filled into hard gelatin capsules in 340 mg quantities. 

5 Formulation Example 2 

A tablet formula is prepared using the ingredients below: 
Ingredient Quantity (mg/tablet) 

Active ingredient 25.0 
Cellulose, microcrystalline 200.0 
10 Colloidal silicon dioxide 10.0 

Stearic acid 5.0 

The components are blended and compressed to form tablets, each weighing 240 

mg. 

15 Formulation Example 3 

A dry powder inhaler formulation is prepared containing the following 
components: 

Ingredient Weight % 

Active Ingredient 5 
20 Lactose 95 

The active ingredient is mixed with the lactose and the mixture is added to a dry powder 
inhaling appliance. 

Formulation Example 4 

25 ' Tablets, each containing 30 mg of active ingredient, are prepared as follows: 

Ingredient Quantity (mg/tablet) 

Active Ingredient 30.0 mg 

Starch 45.0 mg 

Microcrystalline cellulose 35.0 mg 

30 Polyvinylpyrrolidone 

(as 10% solution in sterile water) 4.0 mg 

Sodium carboxymethyl starch 4.5 mg 

Magnesium stearate ' 0.5 mg 

Talc 10 mg 



35 



Total 120 mg 

The active ingredient, starch and cellulose are passed through a No. 20 mesh U.S. sieve 
and mixed thoroughly. The solution of polyvinylpyrrolidone is mixed with the resultant 
powders, which are then passed through a 16 mesh U.S. sieve. The granules so produced 
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are dried at 50 ^ to 60 ^ and passed through a 16 mesh U.S. sieve. The sodium 
carboxymethyl starch, magnesium stearate, and talc, previously passed through a No. 30 
mesh U.S. sieve, are then added to the granules which, after mixing, are compressed on a 
tablet machine to yield tablets each weighing 120 mg. 

Formulation Example 5 
Capsules, each containing 40 mg of medicament are made as follows: 

Ingredient Quantity (mg/capsule) 

10 Active Ingredient 40.0 mg 

Starch 109.0 mg 

Magnesium stearate 1.0 mg 

Total 150.0 mg 

The active ingredient, starch, and magnesium stearate are blended, passed through a No. 
15 20 mesh U.S. sieve, and filled into hard gelatin capsules in 150 mg quantities. 



Formulation Example 6 
Suppositories, each containing 25 mg of active ingredient are made as follows: 
Ingredient Amount 
20 Active Ingredient 25 mg 

Saturated fatty acid glycerides to 2,000 mg 

The active ingredient is passed through a No. 60 mesh U.S. sieve and suspended in the 
saturated fatty acid glycerides previously melted using the minimum heat necessary. The 
mixture is then poured into a suppository mold of nominal 2.0 g capacity and allowed to 
25 cool. 



Formulation Example 7 
Suspensions, each containing 50 mg of medicament per 5.0 mL dose are made as 



follows: 

30 Ingredient Amount 

Active Ingredient 50.0 mg 

Xanthan gum 4.0 mg 
Sodium carboxymethyl cellulose (11%) 

Microcrystalline cellulose (89%) 50.0 mg 

35 Sucrose 1-75 g 

Sodium benzoate 1 0.0 mg 

Havor and Color q v. 

Purified water to 5.0 mL 
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The active ingredient, sucrose and xanthan gum are blended, passed through a No. lO^ 
mesh U.S. sieve, and then mixed with a previously made solution of the microcrystalline 
cellulose and sodium carboxymethyl cellulose in water. The sodium benzoate, flavor, and 
color are diluted with some of the water and added with stirring. Sufficient water is then 
5 added to produce the required volume. 

Formulation Example 8 

Ingredient Quantity (mg/capsule) 

Active Ingredient 1 5.0 mg 

10 Starch 407.0 mg 

Magnesium stearate 3.0 mg 

Total 425.0 mg 
The active ingredient, starch, and magnesium stearate are blended, passed through a No. 
20 mesh U.S. sieve, and filled into hard gelatin capsules in 425.0 mg quantities. 

15 

Formulation Example 9 
A formulation may be prepared as follows: 

Ingredient Quantity 

Active Ingredient 5.0 mg 

20 Com Oil 1.0 mL 

Formulation Example 10 
A topical formulation may be prepared as follows: 

Ingredient Quantity 

25 • Active Ingredient 1-10 g 

Emulsifying Wax 30 g 

Liquid Paraffin 20 g 

White Soft Paraffin to 100 g 

30 The white soft paraffin is heated until molten. The liquid paraffin and emulsifying wax 
are incorporated and stirred until dissolved. The active ingredient is added and stirring is 
continued until dispersed. The mixture is then cooled until solid. 

Another preferred formulation employed in the methods of the present invention employs 
35 transdermal delivery devices ("patches"). Such transdermal patches may be used to 
provide continuous or discontinuous infusion of the antisense oligonucleotides of the 
present invention in controUed amounts. The construction and use of transdermal patches 
for the delivery of pharmaceutical agents is well known in the art See, for example, U.S. 
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Patent 5,023.252, herein incorporated by reference. Such patches may be constructed Tor 
continuous, pulsatile, or on demand delivery of pharmaceutical agents. 

Another preferred method of delivery involves "shotgun" delivery of the naked antisense 
5 oligonucleotides across the dermal layer. The delivery of "naked" antisense 

oligonucleotides is well know^n in the art. See. for example. Feigner et al.. U.S. Patent No. 
5,580.859. It is contemplated that the antisense oligonucleotides may be packaged in a 
lipid vesicle before "shotgun" delivery of the antisense oligonucleotide. 

10 Frequently, it will be desirable or necessary to introduce the pharmaceutical composition 
to the brain, either directly or indirectly. Direct techniques usually involve placement of a 
drug delivery catheter into the host*s ventricular system to bypass the blood-brain barrier. 
One such implantable delivery system used for the transport of biological factors to 
specific anatomical regions of the body is described in U.S. Patent 5,011,472 which is 

15 herein incorporated by reference. 

Indirect techniques, which are generally preferred, usually involve formulating the 
compositions to provide for drug latentiation by the conversion of hydrophilic drugs into 
lipid-soluble drugs. Latentiation is generally achieved through blocking of the hydroxy, 
20 carbonyl, sulfate, and primary amine groups present on the drug to render the drug more 
lipid soluble and amenable to transportation across the blood-brain barrier. Alternatively, 
the delivery of hydrophilic drugs may be enhanced by intra-arterial infusion of hypertonic 
solutions which can transiently open the blood-brain barrier. 

25 Other suitable formulations for use in the present invention can be found in Remington's 
Pharmaceutical Sciences (1985). 

The antisense oligonucleotides or the pharmaceutical composition comprising the 
antisense oligonucleotides may be packaged into convenient kits providing the necessary 
30 materials packaged into suitable containers. 

Use of the Antisense Oligonucleotides of the Present Invention 

The antisense oligonucleotides of the present invention may be used for a variety of 
purposes. The antisense compounds of the present invention can be utilised for 
35 diagnostics, therapeutics, prophylaxis and as research reagents and kits. For therapeutics, 
they may be used to inhibit the expression of the groEL or groES gene in a 
microorganism, resulting in the inhibition of growth of that microorganism in an animal, 
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for example, a human. The animal is treated by administering antisense compounds 
accordance with this invention. The compounds of the invention can be utilised in 
pharmaceutical compositions by adding an effective amount of an antisense compound to 
a suitable pharmaceutically acceptable diluent or carrier. Use of the antisense compounds 
5 and methods of the invention may also be useful prophylactically, e.g., to prevent or delay 
microbial infection. 

The antisense compounds of the invention are useful for research and diagnostics, because 
these compounds hybridise to nucleic acids encoding groES or groEL, enabling sandwich 

10 and other assays to easily be constructed to exploit this fact. Hybridisation of the antisense 
oligonucleotides of the invention with a nucleic acid encoding groES or groEL can be 
detected by means known in the art. Such means may include conjugation of an enzyme to 
the oligonucleotide, radiolabelling of the oligonucleotide or any other suitable detection 
means. As such, the antisense oligonucleotides of the present invention may also be used 

15 to determine the presence of a particular microorganism in a biological sample. Kits using 
such detection means for detecting the level of groES or groEL in a sample may also be 
prepared. Finally, the oligonucleotides may be used as molecular weight markers. 

In order to further illustrate the present mvention and advantages thereof, the following 
20 specific examples are given but are not meant to limit the scope of the claims in any 
way. 

EXAMPLES 

In the examples below, all temperatures are in degrees Celsius (unless otherwise 
25 indicated) and all percentages are weight percentages (also unless otherwise indicated), 
and the following abbreviations have the following meanings. If an abbreviation is not 
defined, it has its generally accepted meaning. 





jiM = 


micromolar 




mM = 


millimolar 


30 


M 


molar 




ml 


millilitre 




^ ^1 = 


microlitre 




mg = 


milligram 






microgram 


35 


EPTG = 


isopropyl-P-D-thiogalactoside 




PAGE = 


polyacrylamide gel electrophoresis 




PVDF = 


polyvinylidene difluoride 
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kcal 



rpm 
OD 



CFU = 



AG 



revolutions per minute 
optical density 
colony forming units 

free energy, a measurement of oligonucleotide duplex stability 
kilocalories 



10 



15 



20 



25 



30 



General Methods in Molecular Biology and Microbiology: 

Standard microbiological techniques (bacterial growth, titreing of bacterial suspension, 
etc..) known in the art and not specifically described were generally followed as in Lorian, 
Antibiotics in laboratory medicine. Williams & Wilkins, New York (1996); Sambrook et 
al., Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, New York 
(1989, 1992); Ausubel et al.. Current Protocols in Molecular Biology, John Wiley and 
Sons, Baltimore Maryland (1989); and Perbal, ^4 jPracrfca/ Guide to Molecular Cloning, 
John Wiley & Sons, New York (1988). 

The antisense oligonucleotides in Tables 1-8 were selected from the sequence 
complementary to the groEL or groES genes of various microorganisms such that the 
sequence exhibited the least likelihood of showing one or more of duplex formation, 
hair-pin formation, and homooligomer/sequence repeats but had a high to moderate 
potential to bind to the groEL or groES gene sequence. These properties were 
determined using the computer modelling program OLIGrO* Primer Analysis Software, 
Version 5.0 (distributed by National Biosciences, Inc., Plymouth, MN). 

A worker skilled in the relevant art would readily appreciate that the antisense 
oligonucleotides of the present invention may be prepared by various methods known in 
the art. The phosphorothioate oligonucleotides can be synthesised by companies such as 
"Sigma Genosys, The Woodlands, Texas". Additionally, a worker skilled in the art would 
readily appreciate that nucleoside phosphoramidites for oligonucleotide synthesis can be 
prepared using standard procedures, for example, those outlined in U.S. Patent No. 
6,140,126. 

Polymerase chain reaction (PGR) was carried out generally as in PCR Protocols: A 
Guide To Methods Arui Applications, Academic Press, San Diego, CA (1990), 



Cloning and sequencing the groE operon from: Escherichia coll. Streptococcus 



EXAMPLE I 
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pneumoniae. Streptococcus pyogenes, Staphylococcus aureus and Pseudomonas 

aeruginosa 



Streptococcus pneumoniae ESP174 (Simor, A.E., et al., Antimicrob Agents Chemother. 
(1996) 40: 2190-3) and Streptococcus pyogenes RUH964, RUH969, RUH983 and 
5 RUHlOOl (Blondeau, J.M„ et al., Int J Antimicrob Agents (1999) 12: 67-70) were grown 

overnight at 37 ^'C in a 5 % CO2 atmosphere on Columbia agar with 5 % sheep blood 
(PML Microbiologicals, Mississauga, Ontario, Canada). 

Escherichia coli CI 75-94 (Hvidberg, H., et dl., Antimicrob Agents Chemother, (2000) 44: 
10 156-63) and ATCC700336 (Johnson, J.R., et J Infect Dis. (1997) 175: 983-8); JM105 
(New England Biolabs Inc., Mississauga, Canada); Staphylococcus aureus Bi318 
(Papakyriacou, H., et al., J Infect Dis. (2000) 181: 990-1000) and RN4220 (Kreiswirth, 
B.N., et al., Nature (1983) 305: 709-12); and Pseudomonas aeruginosa ATCC9027 
(Zhang, Y., and R.M. Miller. Appl Environ Microbiol. (1992) 58: 3276-82) were grown 
15 ovemight at 37 ^ on tryptic soy agar (Difco Laboratories, Detroit, MI, USA) plates. 

One or two colonies from each culture were resuspended in 250 jil of water and were 
heated for 10 min at 100 °C. Three to five jxl from each bacterial suspension was then used 
to PCR amplify the groE operon from Escherichia coli. Streptococcus pneumoniae, 
20 Streptococcus pyogenes. Staphylococcus aureus and Pseudomonas aeruginosa using 
primers listed in Table 9. 

In order to amplify the fragments containing the ^ro£^ operon, the following conditions 
.were used; after an initial denaturation of target DNA at 95 ^ for 5 min, thermal cycling 

25 for each set of primers was 95 ^ for 45 s, 52 ^C for 45 s, and 72 ^C for 45 s for a total of 
35 cycles. The final cycle included an extension for 5 min at 72 Kl. Each 100 fil PCR 
mixture consisted of 30 pmol of each forward and reverse primer, 10 mM Tris-HCl, 1.5 
mM MgC12, 50 mM KCl (pH 8.3; 20 ^). and 0.75 U of Taq DNA polymerase 
(Amersham Pharmacia Biotech, Baie d'Urfe, Canada). A deoxyribonucleotide 

30 triphosphate mbc of dATP, dTTP, dGTP and dCTP (Gibco BRL. Life Technologies, 

Burlington, Canada) was used at a final concentration of 0.2 mM per reaction mixture. The 
final PCR products were purified using Quiaquick™ PCR purification kit (Qiagen, 
Mississauga, Canada) according to the manufacturer instructions. Purified PCR fragments 
were subjected to double-stranded DNA sequencing with both stremds as template by the 

35 dideoxyoligonucleotide method of Sanger et al. (Sanger, F., et al., Proc Natl Acad Sci U S 
A. (1997) 74: 5463-7) at the University of Maine's DNA sequencing facUity. DNA 
sequence analysis was performed using Sequence Navigator software (Applied 
Biosystems, Inc., Foster City, Calif.), Multalign (Corpet, F., Nucleic Acids Res. (1988) 16: 
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10881-90) and the basic local alignment search tool (BLAST) (Altschul, S.F., et al., JMol 
BioL (1990) 215: 403-10) at the National Library of Medicine, National Institutes of 
Health. 

5 Results indicated that the genomic sequence of the ^roE operon is highly conserved 
(>90%) in each bacterial species; in ATCC strains, field isolates and antibiotic resistant 
strains. Furthermore, stretches of DNA sequences are conserved between ihegroE operon 
sequences of pathogens of different species, genus and families. 



10 EXAMPLE II 

Messenger RNA target inhibition using antisense oligonucleotides directed 

against groE operon mRNA 

RT-PCR is a semi-quantitative gene expression analysis technique that was used to detect 
in vitro mRNA target inhibition. Bacteria treated with anti-groE antisense 
15 oligonucleotides demonstrated a reduction of groE mRNA in comparison to untreated 
bacteria. 

Electrocompetent E. coli K12 were transformed wdth 200 |xM of each phosphorothioate 
antisense oligonucleotide. Approximately 10*^ CFU/ml were electroporated using a Cell 
20 Porator (Gibco BRL, Burlington, Canada) in micro electro-chambers (0,4 cm between the 
electrodes) at a pulse of 2.4 kV, 4 kfi. Control populations of bacteria were subjected to 
electroporation but without antisense oligonucleotides. Messenger RNA was immediately 
isolated using RNeasy MiniKit™ (Qiagen, Mississauga, Ontario) according to the 
' manufacturer's instructions. 

25 

One hundred and fifty ng of each of the purified total RNA were reverse transcribed into 
cDNA using the Ready-To-Go™ You-Prime First-Strand Beads (Amersham Pharmacia 
Biotech. Baie d'Urfe, Canada) according to the manufacturer's instructions. Thirty pmol of 
the primer secaRe (5'-CACCTTCTTTCGCTTCCAC-3' [SEQ ID NO:503]) for the mRNA 

30 of house keeping negative control and 30 pmol of the primer groeRe (5*- 

AGATTTTCTTGTCAGCCAGCA-3* [SEQ ID NO:504]) for the targeted ^o£: operon 
mRNA were used for the reverse transcription. The following conditions were used to 
amplify the cDNA of the groE operon, or ih^secA house keeping gene; after an initial 
denaturation of target cDNA at 95 ^ for 5 min, thermal cycling for each set of primers 

35 was 95 ^ for 45 s, 51 HZ for 45 s, and 72 HZ for 45 s for a total of 35 cycles. The final 

cycle included an extension for 5 min at 72 HZ, The 100 |il PGR mixtures consisted of 10 
mM Tris-HCl, 1.5 mM MgCl^, 50 mM KCl (pH 8.3; 20 ^C). and 0.75 U of Taq DNA 

36 
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polymerase (Amersham Pharmacia Biotech, Baie d'Urfe, Canada), Primers to amplify the 
secA cDNA (forward: 5'-GTTACCGTCAACGACTACC-3' [SEQ ID NO:505]and reverse: 
5'-CACCTTCTTTCGCTTCCAC-3* [SEQ ID NO:506]) and ihegroE cDNA (forward: 5*- 
GAGTTATCAATGAATATTCGTCC-3* [SEQ ID NO:507] and reverse: 5'- 
5 AGATTTTCTTGTCAGCCAGCA-B" [SEQ ID NO:508]) were each used at a final 
concentration of 30 pmol per reaction mixture. 

Final analysis was done by applying PGR products, 15 ^il/well on agarose gels containing 
1.5% (wt/vol) agarose (Gibco BRL) prepared and run in Ix TAE buffer [Ix TAE is 40 
10 mM Tris-acetate [pH 8.0], 1 mM EDTA] and separated by electrophoresis. DNA in the gel 
was stained with ethidium bromide (5 |ag/ml) and visualised and photographed under UV 
light. 

Figure 16 represents the electrophoretogram of mRNA obtained from coli bacteria 
15 treated with antisense oligonucleotides 357 and 338. In each case the antisense 
oligonucleotide treatment resulted in a decrease in mRNA. 

Results indicated that antisense oligonucleotides are specifically inhibiting the mRNA of 
the^ro^; operon oiE, coli. There is no reduction in expression of the mRNA copy number 
20 of the selected house keeping gene (^ecA) by antisense oligonucleotides targeting the 
mRNA of groE operon of E. coli, 

EXAMPLE III 

In vitro antimicrobial effect on a Gram negative E. coli and a Gram positive, S. 
25 aureus of anti-groE antisense oligonucleotides 

E. coli (K12) or 5. aureus (RN4220) were electroporated with either 80 p.M or 40 |iM of 
phosphorothioate or methylphosphonate antisense oligonucleotides. Approximately 10^^ 
CFU/ml were electroporated using a Cell Porator (Gibco BRL, Burlington, Canada) in 
micro electro-chambers (0.4 cm between the electrodes) at a pulse of 2.4 kV, 4 kQ. 

30 Control populations were subjected to electroporation in the absence of antisense 

oligonucleotides. Equal numbers of the treated or untreated E, coli or S. aureus cells were 
then transferred to flasks containing fresh Luria-Bertani broth (Miller J. H. Experiments in 
Molecular Genetics, Cold Spring Harbor Laboratory Press, Cold Spring Harbor. N. Y. 
(1972)) and grown at 30 ^ on a shaker at 250 rpm. The number of bacteria per flask was 

35 determined by the turbidity of the cultures at OD^ measured each hour (Carpentier P,L., 
Microbiology 4* ed. W.B. Saunders Company (1977)). 
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Figures 17 to 21 show the rate growth of the coli following treatment with various 
phosphorothioate antisense oligonucleotides. Figure 22 shows the rate of growth of coli 
following treatment with a methylphosphonate chimeric antisense oligonucleotide. 
Figures 23 to 32 show the growth rate of S. aureus following treatment with the various 
5 antisense oligonucleotides. 

The results indicated that antisense oligonucleotides targeting the mRNA of th^ groE 
operon oiE, coli or 5. aureus, significantly inhibit bacterial growth in a dose response 
effect and that this antimicrobial activity is not dependent on the structure of the backbone 
10 of the antisense oligonucleotide. 

EXAMPLE IV 

Protection of mice from septicemia using antisense oligonucleotides targeting 
the mElNA of tVi^ Escherichia coligroE operon 

15 Chimeric oligonucleotide 338M and phosphorothioate oligonucleotide 338 efficacy 

compared to a negative control were evaluated in vivo in an animal model of septicemia 
(Barekzi, N.A., et Antimicrob Agents Chemother. (1999) 43: 1609-15; Fridmodt- 
M0ller, N., et aL, In Handbook of animal models of infection. O. Zak and S.M. A., editors. 
Academic Press, London. (1999) 127-136; Zantl, N., et 2lU Infect Immun. (1998) 66: 2300- 

20 9) in two independent experiments (see Figure 33 A and B) 

338M: 2'OMe (CCG) /^(AATTTTACGTCTTT) 2' OMe (AGC), where OMe represents 
methylphosphonates nucleotides and p represents a phosphodiester linkage oligonucleotide 
' backbone. 338: all phosphorothioate linkage oligonucleotide backbone (5'- 
25 CCGAATTTTACGTCTTTAGC-3' [SEQ ID NO:94]) 

Challenge 

Prior to bacterial challenge, mice were kept for at least 1 week in the animal facility to 
recover after shipment. All experimental procedures were performed according to the 
Animal Care Committee of the Sunnybrook & Women's College Health Science Centre, 
30 Female CDl mice, 7 weeks old (Charles River, Wilmington, Mass.) were infected 

intraperitonealy with 500 ^U of a bacterial suspension of 10^-10® CFU/ml of Escherichia 
coli (ATCC25922) resuspended in phosphate buffered saline pH 7.4. 

Treatment: 

Phosphorothioate and chimeric antisense molecules were resuspended in PBS (phosphate 
35 buffered saline) pH 7.4 at a concentration of 2.5 mg/ml. Two hundred |il of the test drug or 
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saline (control group) were injected intraperitoneally at 1 and 3 hours post infection with 
antisense 338. In another independent experiment, 200 |al of the test drug or saline (control 
group) were injected intraperitoneally at 1 and 4 hours post infection with antisense 338M. 

Monitoring of the infection level: 
5 At various times postinfection (2 and 6 hours with phosphorothioate antisense 338 and 2 
and 7 hours with chimeric phosphorothioate antisense 338M), 10 ^1 of mice blood was 
withdrawn from a cut in the lateral tail vein from three mice by group by time point. After 
the mice were euthanatized (via cervical dislocation), a saline lavage of the peritoneal 
cavity was performed by using 2 ml of sterile saline, and lavage fluid (*0.5 ml) was 
10 collected. Blood and peritoneal lavage fluid were serially diluted and plated on tryptic soy 
agar plates (Difco Laboratories), and bacterial colonies were enumerated after 18 h of 
incubation at 37°C. 

Results indicate that antisense oligonucleotides with 2 different backbones targeting the 
15 mRNA of the groE operon of E. coli can significantly reduce the infectious load in vivo in 
the antisense treated group compared to the saline control group in a mice model of 
septicemia. A significant logjo reduction in CFU/ml of ^ 1.5 was achieved 6 hours after 
bacterial challenge in peritoneal fluid of mice treated with antisense phosphorothioate 338 
targeting the mRNA of the ^ro£: operon of E. coli. In mice treated with 
20 methylphosphonate chimeric antisense oligonucleotide (338M) a greater loglO reduction 
in CFU/ml of > 3 was achieved 7 hours after bacterial challenge in peritoneal fluid. 
Furthermore, in mice treated with methylphosphonate chimeric antisense oligonucleotide 
(338M) a significant loglO reduction in CFU/ml of ^ 2.5 was achieved 7 hours after 
bacterial challenge in peripheral blood. In the experiment where mice were treated with 
25 antisense phosphorothioate 338, the level of septicemia in the peripheral blood of the 
control and treated mice groups was too low to be included in the results. 

The invention being thus described, it will be obvious that the same may be varied in 
many ways. Such variations are not to be regarded as a departure from the spirit and scope 
30 of the invention, and all such modifications as would be obvious to one skilled in the art 
are intended to be included within the scope of the appended claims. 
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Table 1: Antisense Oligonucleotides that target Escherichia coligroE operon 



^^^^ 






16 


266 


17 


267 


18 


268 


19 


268a 


20 


268b 


21 


268c 


22 


269 


23 


270 


24 


271 


25 


272 


26 


273 


27 


274 


28 


275 


29 


276 


30 


277 


31 


278 


32 


279 


33 


279a 


34 


27 9b 


35 


280 


36 


281 


37 


282 


38 


283 


39 


284 


40 


285 


41 


286 


42 


287 


43 


288 


44 


289 


45 


290 


46 


291 


47 


292 



GGGGGAAAAAGAAAAAAAAT 

TCAAGGGGGAAAAAGAAAAA 

CAGAGAAATGGGGATGGCTT 

AATGGACGAATATTCATTGA 
TAACTCTCCTTTGAGAAAGT 
CCGTATCTGT 

TATTCATTGATAACTCTCCT 
TGCAATGGACGAATATTCAT 
ACTTCTTTACGCTTGACGAT 
AACTTCTTTACGCTTGACGA 
CCGCCAGCAGATTTAGTTTC 
GACAGCCAGCACTTCGCCGC 
CGCCATTTTCAAGGATACGG 
GCTTCACTTCGCCATTTTCA 
GCCAACTTTCACATCCAGCG 
GTAGCCATCGTTGAAAATAA 
CTCAGATTTCACACCGTAGC 
CGTATGTTCAGTGTCGTGCG 
TGCCATTATCTTTATTCCTT 
CTGCCATTATCTTTATTCCT 
TTTACGTCTTTAGCTGCCAT 
CGCAGCATTTTCACACGAGC 
CCGAGGGTAACTTTCACTGC 
TCTTTGGTGATGGTCGGTGC 
ACGAGCAACGGAAACACCAT 
GCAACTTCTTTCACCATCTG 
GCTTTAGAGGCAACTTCTTT 
GCGTCGTTTGCTTTAGAGGC 
AGTGATGATAGCCTGAGCCA 
TTCAGGTCCATCGGGTTCAT 
GCAATCGCTTTAGAGTCAGA 
CGTCGGAGTTAGCGGAGATG 
TTCGTCGGAGTTAGCGGAGA 
CGGTTTCGTCGGAGTTAGCG 



48.9 
50.8 
62 .7 

84 . 6 

47.0 
57 .1 
46.0 
47 .2 
51.8 
62.6 
54 . 6 
52. 9 



55.5 
44 . 9 
47.2 
52.4 
43.8 
52.8 

56. 7 
56.7 
51. 4 
55, 
54, 
47 , 
45, 
54, 
49.0 
54.0 
47.3 
54.8 
54 . 9 

57. 1 



6 
3 
1 
3 
3 



39.6 
39.4 
45.5 

87.2 

31. 6 
36.2 
35.7 
36. 1 
39. 1 
44.0 
41.0 
38.9 
39. 8 
35. 3 
35.2 
37.1 

35. 3 
35.2 

36. 8 
40.3 
38.3 
39.2 

39. 4 
35. 1 
36.0 

40. 6 
36.4 
39. 1 
35. 8 
40. 1 
40.2 
42.2 



40 



SUBSTITUTE SHEET (RULE 26) 



wo 01/36625 



PCT/CAOO/01347 



^^^^^^^^^^^^^ 






^^^^^ 




A Q 


'5 Q *5 

z y o 


ar^rTT'TTPTTT APPf^ APTTT 

1 1 i. X J. r^V-'^Vjr^.V-. X 1 1 




38 . 8 


A Q 


O OA 

z y 4 






36 9 


c n 
OU 


O Q C 

z y b 


T^TV 7\/^^r^r^T'T'PT"P'FAPPP2iPT' 


4 R 7 


^7 R 




z y o 


P BTa ZiPftPPTTPTTT APPr^A 


4 9.0 


38.0 




z y / 


/"•'TT^TiT^TiTiPPPPTT'PT'T'T'APP 


4 D 


36 0 




O Q O 

z y o 


TV TV 'PA Ti^PIi/^ZiPZif^rtT A^tlPP 


4 4 S 


"^5 0 


C /I 


O Q Q 

z y y 


T'T'/^Ti'T'PTiliPT'S I^rzrZAr^ AP A^Z 
X 1 Vj/\ 1 Lnririva X i-ir^vjoi-ioi^V-^i-io 


41 3 


32 3 


ob 


z y ya 


T\ PP T^ P 






OD 


•3 ri ri 


/^7\/"r^r^7ir'P7iPPAT'PA APPPP 


fin 0 


49 5 


D / 


JU X 


r^7\T"T"T"T'PT"PPT'PAPlPPAPPA 




36 9 


C Q 
Do 


n o 
JUZ 


L^L- 1 X X /\Uri X ^ X X V^i-io'wO-ri X 


4 6 1 


35 4 


c: Q 

oy 


Q n "3 
J U o 


P P T"P P P P P TT* P T* A P A T P T'T 
L^ljV^ X X L-^vJ^V-* X X X r^V^ra X ^ X X 


51 5 


39 0 


bU 


"3 n yi 
J U 4 


PTiPPP APTTTP APP; ATPPP A 


57 0 


40.0 


o 1 


n 


TPPTiPPPTTPPTTTTTPP API 


54 2 


40-0 


(Z o 

o^: 


Q n ^ 
o U b 


A P P TP T* P P Z\ PPPIT TPP T* 


55 4 


40 3 


D J 




r^/^'T''T'/^T"T'P2iPPPZiPmPPAT'P 


5fi R 


40 7 


64 


"3 0 0 


v^tjL^ H^o i X y^I\\:jt\r\\j 1 X 


4 Q Q 


36 7 


ob 


o n Q 

J u y 


A/^r^A^/^/^2\PT'T"T'PAT'AAPT'rZ 


4 7 


35 3 


OD 


J i u 


»T"T>r^ A A /^•T"rT*r^/^'T'7iP;pZiPP AP 
X 1 U/\Av^ i 1 L,LjL3 Xilvj^rioV-*rtV^ 


50 5 


37 1 


b / 


oil 


llL-iUiiX \^t\ XXX ^/^^^ X X 


41 0 


32 7 


a Q 
bo 


0 IZ 


lllL-iL-ili K^J\ XXX v^/^rvv^ X X 


40 Q 


33 0 


by 


J 1 J 


liliv^iL-Xil L-rl 1 X X L^i-ii-iVw. X 


4 0 Q 


33 0 


/ u 


'3 1/1 

0 1 4 


lllllUH^ill \^r\ XXX ^/-iriv^ 


4 1 4 


33 3 


/ i 


"3 1 CI 

Jib 


lllXixUxL^iXX XXX V^i-i-f-i 


4 P ? 


33 Q 


/ ^ 


•3 T C 

3 Lb 


UxliiiiUiv^iXX *^±± XXX V^/^ 


41 7 




/ J 


"3 "1 T 

ol / 


GC iiixixCxdll U/\ X 1 X 


4 9 


^^4 R 


/ 4 


J 1 0 


^T^T^*T''T'*T''T'r^T'P'T*'P'PP*Z\'T*T''T'P 
CiliilXV-lW^lll X X X 


^ 0 ■ «^ 


31 7 

OX- / 


/ o 


0 1 y 


1 KdK^ XiiiiiL^lOXXX l-rV XXX 


4 4 0 


35 1 

■J 0 - X 


1 b 


Q 0 n 
oZ U 


r'T' nr* T" f p T 2i p P P A P P A P 


50 0 


40.3 


— — 
/ / 


TOT 

oZ 1 


X X ^ X X Xrl'^V^VJV-^rt 


57 5 


41 8 

a X - w 


/ o 


0 0 

JZZ 


PP A AP APPAPP APP APPA AP 


56 0 


38 . 8 


79 


323 


CTTCGCCGCAGTTCAATACG 


55-8 


41.0 


80 


324 


AGTTGCCGTCGCCGCCTTTA 


45.3 


61,3 


81 


325 


ACCGTAGTTGCCGTCGCCGC 


63. 8 


46.1 


82 


326 


TTCTTCGGTTGCTGCGTTGT 


55.7 


40.1 



41 

SUBSTITUTE SHEET (RULE 26) 



wo 01/36625 



PCT/CAOO/01347 



^^^^^ 


^^^^^^^^^^ 








o 3 


327 


•TV TV rp rri 7\ rp rp rp r-^ /~« rp rp ^ 

ACGAGT i i i i UVj i 1 y^Ks 


X . 0 


0^ . X 


O A 


328 


rri m m m m i\ *~r^ ^ t\ 7\ 
TTTTTCCjCjCACjCj i (^CjIj i AAU 


O ft . ^1 


/in ^ 
4 U . b 


O D 


329 


AT GCC GC C A i AL- U vjL, u A(j U 


0 D . D 


/I 

4 / . 3 


o 6 


330 


^ rp rp rp rp rp rp 7\ ryi rp rp rn 

CGGGGGTiTGi i iAi i iClLi 


1 /I 
D X . fl 


J y . 4 


O T 

o / 


331 


CGATCATGCAA i GGAubAA i 


Do . ^: 




o o 

do 


332 


pn^^mmm 7V rp nn 7\ r^(^ 7\ T*/^ 7\ Z"' 

TCTTTACGCi iCjAUUAi CAU 


4 / . 0 


00 . / 


O d 

o 3 


333 


m m m TV 7\ m Ti Ti Ti 7\ T* 

TTTCAACl iCl i xAv-Ljv^i io 






90 


334 


TV TV TV r*^ /~« 7\ m /"« /-^ /~« TV TV TV 

AG AAC GAT GC C G C C AG GAGA 




/I 0 "7 
4^ . / 


ft T 

91 


335 


CCGGTCAGAAULjAX CjUCtaUC 


Df4 . ^ 


A^ ^ 


92 


336 


TV TV m m TV TV TV rp m rri rri rp 

AATTGCCAGAATGTCGCTTx 


O X . 0 


Q Q 
00 . 0 


93 


337 


TTTACGTCTTTAGCTGCCAi 




0 b . b 


94 


338 


0^ TV TV m m rn m tv rp rp iri rp TV /** 

CCGAATTTTACGTCTTTAGG 


AC 1 
ff D . / 


"3 "7 1 
J / . X 


95 


339 


r*^ /"» TV TV m in in m T\ m rp rn rp 7\ 

ACCGAATTTTACGTCTTTAG 






96 


340 


rr% m tv t\ tv m m rp rp tv rp rn rp rp 

TTACCGAATTTTACGxCl i i 


fi fl • X 


J o . b 


97 


341 


TCGTTACCGAATTTTACGTC 


/I "7 T 

fl / . 0 


0 b . / 


98 


342 


ACGTTACGGCCTTTTGGACC 


c; c /I 
DO . 4 


4 X . 3 


99 


343 


GAAACACCATCTTTGGTGAT 


Ad 1 


34 . / 


100 


344 


GTCTTCCAGTTCGATTTC 


/in "7 


3 X - 3 


101 


345 


rrv m m m m T\ rp pit TV rp rp rp 

TTGTCTTCCAGTTCGAT T i G 


/I ^ 

fi 0 . / 


T c; 0 
3 3.3 


102 


34 6 


TV /"» m m /"» m m rp tv rp rp tv rp rp 

ACTTGTCTTCCAGTxGGAi i 


/i 0 
ft D - ^ 


'5/1 "7 
34 . / 


103 


347 


TV TV m m rn m tv /~» in tv 

AACTTGTCTTCCAGTTCGA 


/I /I 1 
ft fl - X 


33 . ^ 


104 


348 


CGAACTTGTCTTCCAGTTCG 




3 b . 0 


105 


34 9 


TCGAACTTGTCTTCCAGTTC 




34 . 0 


106 


350 


TTTTCGAACTTGTCTTCCAG 


/IT 1 
fi / . X 


3 3. / 


107 


351 


TV m TV m m m m tv tv m rn/^ rn rp rn 

CATATTTTCGAACTTGTC i x 


4 X . 0 


3 3.3 


108 


352 


CCATATTTTCGAACTTGTCx 


4 0 • / 


"5/1 c; 
34 . 3 


109 


353 


/"» TV /-^ r-^ TV rp TV rp rp rp m t\ tv rp rn 

GCACCCATATTTTCGAAGi J. 


/I Q tf^ 
4 0 . D 


"7 c; 
3 / . 3 


110. 


354 


TTCATGCCCGCAGCAAGAGC 


^1 ^ 
b X • D 


A 1 
4 3.x 


Ill 


c c 
355 


m /"^ TV m rp rp tv rn y^ y^ 

TCCATCGGGTTCATGCCGGG 


CA A 
b4 . 4 


AC, c 
4 3 . b 


112 


356 


GTCCATCGGGTTCATGCCCG 


bX - / 


A"^ Q 
43.0 


113 


357 


Ti y^ fn y^ TV m /"» *^ m m tv m 

AGGTCCATCGGGTTCATGCC 




■/IT 0 

4 X - 0 


114 

X X ft 


~J o o 


PAnt^TCPATCGGGTTCATGC 


57 . 3 


40 - 6 


115 


359 


TCAGGTCCATCGGGTTCATG 


55.3 


39. 1 


116 


360 


TAACCGCTTTGTCGATACC 


47.8 


36.1 


117 


361 


GCGGTAACCGCTTTGTCGAT 


56.5 


41,9 
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^^^^^^ 








^^^^^^^^^^^ 


118 


362 








119 


y~ 
363 




4 U . *± 




120 


364 




ft / . ft 


OD . J 


121 


365 


C G AAC T GC AT AC C T T C AAC C 


fi y . / 


o / . U 


122 


366 


AACTGCATACCTTCAAC 


JO . y 


^1 O - / 


123 


367 


CGGTCGAACTGCATACCi iC 


CI o o 


Jo . 4 


124 


368 


TCAGCGATGATCAGCAGUGG 


Cv Q 1 


yi T A 


125 


369 


G C GAT GAT C AG C AG U G G 


D J - X 


O O . J 


126 


370 


T T C AG C GAT GAT GAG GAG G G 


O / - z 


4 U . Z 


127 


371 


CTTCAGCGATGATCAGGAGG 




O D . Z 


128 


372 


TCTTCAGCGATGATCAGGAG 


1 O 


o o . / 


129 


373 


TTACGACGATCGCCGAAGGG 


Q 

D y . b 


fl J - b 


130 


374 


TTTACGACGATCGCCGAAGG 


O / . D 


/I 9 /I 
ft Z , ft 


131 


375 


CTTTACGACGATCGCCGAAG 


/I Q 

o4 - y 


/in Q 
fl u . y 


132 


376 


GCTTTACGACGATCGGGGAA 


D / . O 


fl z . ft 


133 


377 


TV ^ TV m TV rnTtTi 7\ TV f^r^ TV T^/^ 

AGCATAGCTTTACGAGGAl G 


fl o . o 


J D - X 


134 


378 


^ TV /-^ /-^ TV rp7V/^/^'T'<T»*T'T\/*'/"7\/^^7iT' 

CAGCATAGCTT i AG GAG G A J. 


ft / . D 


O D - ft 


135 


379 


ACGCGTTCCTGGAGi i i i iG 




U . X 


136 


380 


mmm TV rpTV TV orp^r^7\ 7\ C* 

TTTGATAAG i GGAAGGGG 


fl O . / 


'^A A 
J ft . ft 


137 


381 


CGCAGCGGAGGi IGGAl iGG 


DZ • D 




138 


382 


-TV f-\ /-^ TV m /"TTi TV /"» TV T\ ^ 

AC GAT C T G AC G C AGC G GAG G 


Q Q 

D y . y 


AO "5 
ft Z . J 


139 


383 


Tt m TV PT^ m m rv\ tv Ti rri rri rp /~» 

ATCATGTTGCCGTATTCT 1 G 


A n 

f4 D • / 


J O . D 


140 


384 


GTCGATCATGTTGCCGlAi i 


/I Q Q 

4 y . y 


J / . U 


141 


385 


m TV m /~» TV TV z*' TV TV TV T\ rp 

TACTGCAGAGCAGAACGAG i 




J o . u 


142 


386 


m Ti /^rn tv TV TV TV T\ /** 

GCGTACTGCAGAGCAGAAGG 


Do - b 


JO • O 


143 


387 


CATGCATTCGGTGGTGATCA 


^A P 


JO . X 


144 


388 


TGCCGCCCATACCGCCAGCA 


b / . y 


^ p n 
fl o . u 


145 


389 


CCATGCCGCCCATACCGCGA 


b / . 1 


Al Q 

ft / . y 


146 


390 


CCACCCATGCCGCCCATAGG 


b J . b 


ft o . b 


147 


391 


ATr;rrArrrATGCCGCCCAT 


bo . o 


ft b . o 


148 


392 


CATGCCACCCATGCCGCCCA 


bo . J 


ft / . ^ 


1 4 Q 
J. ft ^ 




CCATGCCACCCATGCCGCCC 


68 . 7 


48 . 4 


150 


394 


CCCATGCCACCCATGCCGCC 


68.7 


48.4 


151 


395 


CCGCCCATGCCACCCATGCC 


68.7 


48.4 


152 


396 


GCCGCCCATGCCACCCATGC 


68.9 


48.4 
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^^^^^^^^^ 






^^9' 


M 






0*7 
^ y / 




65 . 


8 


4 6 8 


1 

LD*i 


-5 O 




68 . 


3 


47 2 


IDD 


'5 Q Q 

J y y 


T* a T* rT' p /^p pp A Tf^ P P A P P P 


67 


4 


4 6 Q 


156 


400 


CATCATGCCGCCCATGCCAC 


63. 


7 


44 . 1 


157 


401 


TACATCATGCCGCCCATGCC 


61. 


0 


43. 1 


158 


402 


TTACATCATGCCGCCCATGC 


58. 


8 


41.9 


159 


403 


TATTTCTGCGAGGTGCAG 


46. 


7 


34. 1 
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Table 2: Antisense Oligonucleotides that target Streptococcus pneumoniae groE 

operon 



^^^^^^^ 


^^^^ 








1 60 


404 


CGC AT AGC ACGT T GGGCACG 


^1 Q 


4 J . / 


1 61 


405 


GACCAAATCTGCCAAATCTT 


48 . 4 


36 . 8 


1 62 


406 


GGCAATTCTTCCTCTTCCAA 


51.0 


38.4 


1 63 


407 


AAGATAAAAAGCCTGAGACC 


44 . 8 


35.6 


1 64 


408 


GGTCAGAAATAGTCAAGAAA 


40 . 8 


32 . 5 


1 65 


409 


ATT CT AT T GT ATCACT TGGT 


37 . 5 


31.1 


1 66 


41 0 


TGGAGTGCTAATTCATAATT 


41 .7 


33.5 


1 67 


41 1 


TTAGCACTCTTTGAACTGGA 


44 . 9 


34 . 2 


1 68 


41 la 


TCAACATCTGATTTCCTCCA 


56 , 4 


35.0 


1 69 


41 lb 


TCCCCTAATGGTTTCAACAT 


57 . 9 


37 . 1 


1 70 


41 2 


CGGTCCCCTAATGGTTTCAA 


53 - 8 


40.3 


171 


41 3 


GCACACGGTCCCCTAATGGT 


55 - 9 


40.6 


1 72 


414 


TAAGAGCACACGGTCCCCTA 


52 - 2 


38.5 


1 73 


41 5 


AACGGTTTGTTCTTTTTCTT 


45.4 


36.0 


1 74 


416 


TGGTTTTTTCTTGGGCTGAG 


52 . 0 


38 . 8 


175 


41 7 


GCTGTTTTGGTTTTTTCTTG 


47 - 1 


36 . 4 


176 


418 


CCTGCGTGGGCTTCAACTAA 


55 . 2 


40 . 4 


1 77 


419 


ACATCAAGACCTGCGTGGGC 


57 . 1 


40 . 4 


178 


420 


TACTTTTCATCGCCATCTTT 


45 . 8 


36 , 3 


1 79 


421 


CTTTCTCCTTCTATTCCTCA 


42 . 8 


34 . 1 


1 80 


421a 


TGACATACTTACTTTCTCCT 


46 . 8 


31.2 


1 81 


422 


ATTTCTTTTGACATACTTAC 


35-3 


30 - 3 


1 82 


422a 


AATTTAATTTCTTTTGACAT 


47 . 7 


32 . 5 


183 


423 


ATATCATTGGTTTTAGAAGC 


40 - 8 


33 . 5 


1 84 


424 


CGTAGTCCCGTCACCTGCGA 


58 . 2 


41.1 


185 


425 


AATCCCACGACGAATACCGA 


54 . 2 


40.0 


1 86 


426 


ACTGCTGl i XCAAiCCv-AUvj 




o o > u 


187 


427 


CAGGGATGGCGTTGTTTTTC 


54 .4 


40.1 


188 


428 


TCAGAACGAGAAGATACGGC 


49.5 


36-9 


1 89 


429 


TCCATTGCTTCAGAGATGTA 


45.3 


34 . 0 


1 90 


430 


ACTTTTTCCATTGCTTCAGA 


46.7 


35.7 


1 91 


431 


AACTTTTTCCATTGCTTCAG 


46.5 


36.0 


1 92 


432 


CCAACTTTTTCCATTGCTTC 


49.2 


37 .5 



45 

SUBSTITUTE SHEET (RULE 26) 



wo 01/36625 



PCT/CAOO/01347 








193 


433 


1 94 


434 


195 


435 


1 96 


436 


1 97 


437 


1 98 


438 


199 


439 


200 


440 


201 


441 


202 


442 


203 


443 


204 


444 


205 


445 


206 


446 


207 


447 


208 


448 


209 


449 


21 0 


450 


21 1 


451 


21 2 


452 


21 3 


453 


21 4 


454 


21 5 


455 


21 6 


456 


21 7 


457 


21 8 


458 


21 9 


459 


220 


460 


221 


461 


222 


462 


223 


463 


224 


464 


225 


465 


226 


466 


227 


467 


228 


468 





TTGCCAACTTTTTCCATTGC 

GCATTCCTTCTACGACTTCA 

TAACCACGGTCAAACTGCAT 

CCATTTTTTCGCTATCAG 

GTCAGCCACCATTTTTTCGC 

CGGATTTTCAAGGTCAGCCA 

TGGACGATTGCTTTGGAGAA 

CATCCGCAATAATCAAGAGT 

CCATCCACATCATCCGCAAT 

CCTCGCCATCCACATCATCC 

GGTGCCTTGACTGCTACTAC 

CAAGCATGGCTTTGCGACGG 

TGTCGCATCTTTCAACTCAA 

TCCACGGTCACTCTCGCTGC 

AACCGTGCTATCTTTGTCCA 

GCACCTTCTACAATAACCGT 

TTTGAGACTTGATAACCGCA 

CCGCTACACCACCTGACAAT 

TAATAACCGCTACACCACCT 

CAGTTTCAGTTGCGGCTCCA 

CGGAGTTTCATTTCTTTCAA 

ATCTTCAATGCGGAGTTTCA 

GTAGCGTTGAGGGCATCTTC 

ACAAT ACCTTCT T CAAC AGC 

AATACCTTCTTCAACAGC 

AACAATACCTTCTTCAACAG 

GCAACAATACCTTCTTCAAC 

CGTCCTGTTGCTTCATCTCC 

CCAAAGCACGGAGAACAATA 

ATTTTGTAGGGCTGAACGAC 

GCTGGGGCTACTGGTTCTGG 

TCCCGCCCATCATGCTTGGA 

TTACATCATCCCGCCCATCA 

CCTCCTTTTGTGTTTTTT 

TCTTTTTCTTCTATTTT 

ATCGCCATCTTTGACATCAA 



52.8 
46.9 
50 .4 
43 . 1 
54.6 
55.0 
53 . 1 
46.9 
55.3 
57 .3 
46 .4 
61 
49 
58 
49 
46 
48 
52 
46 
56. 1 
47.2 
49 
51 
43 
38 
40 
43 
52 
50 
48 
56 



0 
0 
4 
7 
2 

,3 
3 

,7 



62.8 
55.9 
41 .5 
29.8 
50.3 



35. 
37 . 
33. 
40. 
40. 
38. 
35. 
39. 
40 . 
35. 
43. 
35. 
40. 
37 . 
35. 
36. 
37 . 
36. 
39. 
36. 
37 . 
38. 
33. 
30. 
32. 
34. 
37. 
37. 
37 . 
40. 
44. 
40. 
32. 
27. 
36. 



3 
5 
0 
4 
1 
1 
6 
9 
5 
5 
0 
6 
6 
4 
0 
7 
1 
9 
2 
9 
2 
0 
2 
8 
6 
6 
1 
7 
6 
0 
8 
2 
1 
6 
2 
9 
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^^^^^ 




^^^^^^ 


229 


469 


TCTTCCAATTCGATTTCTTT 


45 


.9 


36 . 1 


230 


470 


GGTCTTCCAATTCGATTTCT 


47 


. 5 


36,7 


231 


471 


CCGTCACCTGCGATATCATT 


52 


. 4 


38 . 5 


232 


472 


GGATTTGCACCTGCTGTGA 


51 


.6 


36 . 2 


233 


473 


TCTGTTTCCATACCACGTGA 


48 


.4 


35 . 2 


234 


474 


TCAAACTGCATTCCTTCTAC 


44 


. 3 


34 , 1 


235 


475 


TCAAGGTCAGCCACCATTTT 


52 


.0 


38 . 1 


236 


476 


ATTTTCTTGTCTGTAAT 


28 


.8 


26 . 2 


237 


477 


AAAACAAGAGTTGGAAGAGC 


45 


-4 


35 . 2 


238 


478 


ATCTTGTTCAAAACAAGAGT 


40 


.2 


32 . 1 


239 


479 


CTTGCAATTTTTCACGGTCA 


51 


, 2 


37 .7 


240 


480 


TTCTTGCAATTTTTCACGGT 


50 


,0 


37.7 


241 


481 


TCTTCAACAGCTGCACGAGT 


50 


. 8 


36 .3 


242 


482 


ACCTTCTTCAACAGCTGCAC 


49 


.3 


36 . 1 


243 


483 


AACAATACCTTCTTCAAC 


35 


.0 


29.1 


244 


484 


CACCTGCAACAATACCTTCT 


46 


.7 


35.3 


245 


485 


CCACCACCTGCAACAATACC 


49 


. 1 


36.4 


246 


486 


TTGTGAGCAATTTGACGAAC 


48 


. 5 


35.6 


247 


487 


T ACAGT T GACAAAGAGCCT A 


42 


-4 


32.9 


248 


488 


CTACAGTTGACAAAGAGCCT 


43 


. 5 


33.6 


249 


489 


ACTACAGTTGACAAAGAGCC 


43 


. 2 


33.3 


250 


490 


CCCACTACAGTTGACAAAGA 


44 


.7 


33.6 


251 


491 


ACCCACTACAGTTGACAAAG 


43 


.8 


33.3 


252 


492 


CAACCCACTACAGTTGACAA 


45 


.4 


33.6 
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Table 3: Antisense Oligonucleotides that Target Streptococcus pyogenes groEL 




^^^^^ 


^^^^ 


253 


493 


254 


494 


255 


495 


256 


496 


257 


497 


258 


498 


259 


499 


260 


500 


261 


501 


262 


502 


263 


503 


264 


504 


265 


505 


266 


506 


267 


507 


268 


508 


269 


509 


270 


51 0 


271 


51 1 


272 


51 2 


273 


51 3 


274 


514 


275 


51 5 


276 


51 6 


277 


51 7 


278 


51 8 


279 


51 9 


280 


520 


281 


521 


282 


522 


283 


523 


284 


524 


285 


525 


286 


526 




ATCATT GGTT TT AGAAGCC 

ATATCATTGGTTTTAGAAGC 

TCGTCCCATCACCAGCAATA 

GCAGTAGTCGTCCCATCACC 

TGTTTCAATGCCTCGACGGA 

GCTGTTTCAATGCCTCGACG 

CTGTTGCTGTTGCTGTTTCA 

CGGCTTTCAAGGCTTCAACA 

GCAACGGCTTTCAAGGCTTC 

TTGCCAGATACAGGTTGAGC 

GCAGCGACCT GAGCAAT AGC 

TCCAACTTTTTCAGAGCGTG 

GTTGCCCACACGCTCCATAG 

CACACCATCGTTGCCCACAC 

AGTTCTGTTTCCATACCTCG 

TCAAGTTCTGTTTCCATACC 

TCAACCACTTCAAGTTCTGT 

CCTTCAACCACTTCAAGTTC 

TAACCACGGTCAAATTGCAT 

ACCATTTTTTCATTGTCTGT 

GCAACCATTTTTTCATTGTC 

AATGGGTTTTCAAGGTCTGC 

TTTTATCCATAATTAAGAT 

TCCTCAAGTAGTGGCAAAAT 

AGTAATGGACGGTTGGTTTT 

AATGAGTAATGGACGGTTGG 

TCACCATCCACATCATCTGC 

AGGGCTTCACCATCCACATC 

GGAAGGGCTT CACCATCCAC 

AAGACAAGGGTTGGAAGGGC 

GTACCACGAATCTTGTTCA 

TTACGACGATCACCAAATCC 

AGCTTTACGACGATCACCAA 

GCTTTACGACGATCACC 



43.4 
40 . 8 
53.6 
51 . 7 
56.3 
55.6 
49.6 
55.4 
56.4 
50 . 2 
55.1 
50 . 5 
55.3 
56 .7 
45.9 
43 .9 
44.0 

46 .0 
50 .5 

43 .5 

47 .2 

50 .8 
33.5 
46 . 5 

48 .0 
49.0 

51 .1 

53 .5 
55.5 

54 .5 
42 .4 

49 .9 
49 .9 

44 .5 



34.2 
33.5 
38.5 
37.3 
40.0 
40.0 
35.5 
40.5 
41 .7 
36.8 
40.8 
37 . 2 
39.7 
38.9 
35.2 
33.8 
33.1 
34 .9 
37 .5 
33.8 
35.9 
38.1 
30.0 
35.6 
37 .0 

36 .9 
35.8 
38.6 
40.2 
40.6 
32.1 

37 . 1 
37.2 
33.4 
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287 

288 

289 

290 

291 

292 

293 

294 

295 

296 

297 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

309 

31 0 

31 1 

31 2 

31 3 

314 

31 5 

316 

31 7 

318 

319 

320 

321 

322 



527 

528 

529 

530 

531 

532 

533 

534 

535 

536 

537 

538 

539 

540 

541 

542 

543 

544 

545 

546 

547 

548 

549 

550 

551 

552 

553 

554 

555 

556. 

557 

558 

559 

560 

561 

562 



ACCACCAGTCAAGATAGCAA 

GTCATTGTAGCATCTTTTA 

CTGTCATTGTAGCATCTTT 

TCTTGTAGTTTTTCACGGT 

CCAGCTAATTTCGCCAAACG 

CACCAGCTAATTTCGCCA 

CACCACCAGCTAATTTCGCC 

GATAACAGCTACACCACCAG 

CCTACTTT GAT AACAGCT AC 

GTGTGGCATTTAGAGCATCC 

CCTTCTTCAACGGCTGCACG 

GATACCTTCTTCAACGGCTG 

GCAACGATACCTTCTTCAAC 

CCAGCAACGATACCTTCTTC 

CCACCACCAGCAACGATACC 

GTTCCACCACCAGCAAC 

CCGTAATAAGTGCTGTTCCA 

CGCCCTCAAGCTCAAGAGCA 

TCATCGCCCTCAAGCTCAAG 

CGTCATCGCCCTCAAGCTCA 

AGCCTTCGTACCCAGCATTT 

CGGAGCCTTCGTACCCAGCA 

CAATAACTACGGAGCCTTCG 

TGTCAATAACTACGGAGCCT 

AGAAGCTGCATTTTGAAG 

GCTACAGAAGCTGCATTTTG 

ACCTGCTGGCATTGCTGGCG 

TTAGAAGCCGCCCATCATTC 

AAAAAAACAAAGATGGGATA 

ACTAAAAAAACAAAGATGGG 

ATTTCCCTCCAACACCCATA 

AGCCTTTGCGACATCTTTTA 

CCAGCCTT TGCGACATCT TT 

GTTGATACACCAGCCTTTGC 

AGTCCGTCTCCCCTTTTTCG 

TCATCCAAAATCAGCATAAA 



46.9 
40.6 
44.3 
44.2 
55.0 
53.6 
54.6 
44-4 
38.5 
49.6 
58.0 
49.0 
46.5 
49.0 
47.5 
45.5 
48.0 
57.9 
55.3 
58.4 
53.0 
59.7 
49.5 
46.6 
42.4 
48.0 
62.8 
54.2 
43.7 
43-4 
50.8 
49.6 
54.3 
49.7 
54.7 
45.8 



35.0 
32.1 
34.0 
34.4 
41 .4 

39- 0 

40- 3 
33.7 
31 .8 
36.7 
41.6 
37 .0 
35.5 
37.0 
36 .0 
32.2 

36 .3 
41 .4 
39.8 
41 .2 

40 .0 
43.0 
38.0 
35.7 
32.5 
36-2 
44-3 
40.5 
35.2 
35.0 
38.2 

37 .9 
40.1 
36 .8 

41 .0 
35.1 
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323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 



563 
564 
565 
566 
567 
568 
569 
570 
571 
572 
573 
574 
575 
576 
577 
578 
579 
580 
581 
582 
583 
584 
585 
586 
587 
588 
589 
590 
591 
592 
593 
594 



AATGCCTCACTTTTGGATAA 

TGT TACGAAAT GCCTCACTT 

TTGAGTTGTTACGAAATGCC 

TCCAGCCAGAAGGTAAAGTC 

ACAACACGATAACTTCCCAG 

AAAGGTGGTGAATCTGGTGA 

CTAAAAGGTGGTGAATCTGG 

TTTTACCCCTTTTTTCTTAT 

AACTCTTTTACCCCTTTTTT 

CCAAAAAAACAACAAAGAAA 

TAAGCCAAAAAAACAACAAA 

CGGGTTGAGATAGCGTTAGT 

GGGGTGAATAAGATGGGAAT 

TATAGGAGGGGTGAATAAGAT 

CACTTTGTGAGACCTTATCGG 

AATACCATAACCCAAAAAAGC 

CCAGCAATATCATTGGTTTT 

AACAGCTGTTGCTGTTGCTG 

CAACAGCTGTTGCTGTTGCT 

ATGGTAATCACACCATCGT 

AATTGCATGCCTTCAACCAC 

AGGTAACCACGGTCAAATTG 

TTTATCCATAATTAAGATAA 

CCACGAATCTTGTTCAA 

CGACGATCACCAAATCCTGG 

GCTTTACGACGATCACCAAA 

AGCATAGCTTTACGACGATC 

TCTTCAAGCATAGCTTTACG 

ATAACAGCTACACCACCAGC 

GCCGCCCATCATTCCTGGAT 

AGCCGCCCATCATTCCTGGA 

CTCTAAAGGTTTTAAAAAT 



46.7 
47.4 
47 .9 

48. 5 
46.5 

49. 1 
46.4 
42.9 
44.1 
45.2 
45.9 
48.8 
49. 5 
43.8 
45.9 
45. 
47. 
51 . 
51 
44 
52.4 
49. 1 
34.5 
40.7 
55.1 
50.4 
46.6 
45.4 
46.8 
60.4 
61 . 1 
35.6 



7 
0 
4 
4 
2 



36. 1 

35.8 

36. 1 

36.6 

35.2 

36.0 

35.6 

35.8 

36-3 

35.5 

36. 0 

37.4 

38. 1 

35.3 

35.2 

36.6 

36. 3 

36.7 

36.7 

33.1 

38.3 

37.0 

30.8 

30.5 

39.6 

37.5 

36.1 

35.4 

35.2 

43.8 

43.9 

31 .2 
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Table 4: Antisense Oligonucleotides that Target Staphylococcus aureus groE operon 










47.0 


35.4 


46.7 


36.6 


55.6 


35.6 


56.4 


36.8 


39.3 


31 .9 


38.7 


31 .9 


39.5 


31 .5 


51 .4 


39.4 


51 .8 


39.0 


53.8 


36.2 


50.5 


33 .7 


49.4 


36.7 


50.0 


37 . 1 


47.4 


35.9 


44 . 5 


34.4 


38.7 


32.7 


37.0 


31 .4 


50. 1 


37.3 


53.8 


38.5 


45.8 


36.5 


43.6 


34.8 


43.6 


34.8 


38.9 


31 .9 


35.7 


30.9 


35.7 


30.9 


44.7 


34.5 


46.7 


35.7 


43.2 


34.1 


52.8 


38.3 


53. 1 


38.5 


56.5 


41 .0 


58.3 


42.3 


45.3 


35.2 


42.7 


33.9 



355 

356 

357 

358 

359 

360 

361 

362 

363 

364 

365 

366 

367 

368 

369 

370 

371 

372 

373 

374 

375 

376 

377 

378 

379 

380 

381 

382 

383 

384 

385 

386 

387 

388 



595 
596 
596a 
596b 
597 
598 
599 
600 
601 
601 a 
601b 
602 
603 
604 
605 
606 
607 
608 
609 
610 
611 
61 2 
61 3 
614 
61 5 
616 
617 
618 
619 
620 
621 
622 
623 
624 



ACCGCTTCTCATTGTAAAAA 

ATTTTTACCGCTTCTCATTG 

TTAGCATGATTGTTCCTCCT 

TTTCCAATTGGTTTTAGCAT 

TTTTTTCTCAATAATCACAC 

TCTTTTTTCTCAATAATCAC 

TTCTTGTTCTTTTTTCTCA 

CGCCTTCGTTTGATTTTTCT 

ACGGTCCCCTTCTTTCACTT 

C C AT AAAT GAT AAACCT CCA 

AATT T C AATTGT TT AACCAT 

ATCGTTACACCATCGTTCGT 

GCAATCGTTACACCATCGTT 

CCTTCTTGAATCATTGCTTG 

GCACCACTTGTAACATTTTT 

ATTTCATTTTTATTTTCAAC 

ATTTCATTTTTATTTTCAA 

TGCTGAAATCGCACCTACTT 

TCATCTGCTGCTGAAATCGC 

ATCGTTACCTACTTTTTCCG 

CATCGTTACCTACTTTTTCC 

CCATCGTTACCTACTTTTTC 

GTTACTAAAATGTATGGGC 

ACTTGTTCTAATAAAGGTAA 

ACTTGTTCTAATAAAGGTAA 

CGATTAGATTGAACCACTTG 

TTGGACGATTAGATTGAACC 

ATTGGACGATTAGATTGAAC 

TCGCCTTCAACTTCATCAGC 

TGCATCGCCTTCAACTTCAT 

CACGCATTCGGTTTAGCACG 

TGCCACGCATTCGGTTTAGC 

TAACATTGCTTTACGACGAT 

TCTTCTAACATTGCTTTACG 
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389 


625 


TCGTCACCGTCACCATCAAC 


390 


626 


TCAATGCTGTTTTCGTCACC 


391 


627 


ATACCTTCTTCAACTGCTGC 


392 


628 


ACAATACCTTCTTCAACTGC 


393 


629 


GCAACAATACCTTCTTCAAC 


394 


630 


CACTCGTTTGTAGCACCGTT 


395 


631 


GCTACAACCGCTTCAGTCGT 


396 


632 


TGATGCTACAACCGCTTCAG 


397 


633 


GTCGTTTTACATCATTCCCG 


398 


634 


AAAAGACGGTTCCCAAAAGT 


399 


635 


TACGGGCTCATACAAAAAAG 


400 


636 


ATTTTAATTAATTTAAAAAT 


401 


637 


TTTGGAGGAAAATTATGA 


402 


638 


GTTATTTACGATAAAATAA 


403 


639 


TCAATAATCACACGATTTCC 


404 


640 


TTCTCAATAATCACACGATT 


405 


641 


TTGTACCATCATTTAATA 


406 


642 


ATTTAATTTTATATTATTC 


407 


643 


CCACGTAACATTGCTTGACG 


408 


644 


ACACCACGTAACATTGCTTG 


409 


645 


CAACATTACGTCCTTTAGG 


41 0 


646 


ATCTTCTAATTCGATTTC 


41 1 


647 


CCCATATTTTCATATGGATC 


41 2 


648 


TTCAAGCCTTCTTGAATCAT 


41 3 


649 


TTTTTCAAGCCTTCTTGAAT 


414 


650 


TTTTTCAAGCCTTCTTGA 


41 5 


651 


ACTGGGTTCGCACCACTTGT 


416 


652 


CCAACTGGGTTCGCACCACT 


417 


653 


TGACGTAAACCAACTGGGTT 


41 8 


654 


CCTTGACGTAAACCAACTGG 


419 


655 


GCTTTGTCGATACCTTGACG 


420 


656 


ACTGCTTTGTCGATACCTTG 


421 


657 


TAACTGCTTTGTCGATACC 


422 


658 


TATTTTCAACTTTTTGAGAA 


423 


659 


TTATTTTCAACTTTTTGAGA 


424 


660 


TTATTTTCAACTTTTTGAG 




53.8 
50.9 
46.2 
43.4 
43.9 
50.3 
52.0 
51 .3 
49.6 
49.7 
47 .5 
33.9 
39.8 
32.0 
44 .8 
41 .9 
32.0 
28.3 
51 .6 
48.3 
42.2 
38.7 
43 
46 
46 
42 
54 



57.1 
49.5 



49 
49 
46 
42 
39 
39 
37 



7 
9 
9 
5 
7 
7 
2 



37 . 3 
36.8 
35.3 
33.8 
34. 1 
37.0 
38.2 
37 
37 
38 
36 



31 . 5 

31 .7 
29 . 2 
34.4 

32 .9 
27 . 8 
27 .9 
37 . 5 
35.5 
33.2 
31 .3 
34.8 
35.6 
36.3 
32.9 
38.7 
40.5 
36.8 
37.1 
37 . 2 



35 
32, 
32 
32 



5 
9 
6 
6 



31 .0 
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425 


661 


TTTTTATTTTCAACTTTTTG 


40. 


.2 


33 . 5 


426 


662 


ATTTCATTTTTATTTTCAAC 


38 


.7 


32 . 7 


427 


663 


TCTTCATCTGCTGCTGAAAT 


47 


.3 


35. 3 


428 


664 


ATTTCTTCATCTGCTGCTGA 


47 


. 3 


35 . 3 


429 


665 


CCAATTTCTTCATCTGCTGC 


49 


.9 


37 . 1 


430 


666 


CGTCCAATTTCTTCATCT 


41 


.5 


32.0 


431 


667 


TT TGATTCT TC AATT GT AAT 


39 


. 1 


32 . 1 


432 


668 


ATTTGATTCTTCAATTGTAA 


39 


. 1 


32. 1 


433 


669 


TAACCACGATCAAATTGCAT 


48 


. 1 


36 . 2 


434 


670 


GATAACCACGATCAAATTGC 


47 


. 1 


35.9 


435 


671 


GATTGATAACCACGATCAAA 


44 


.8 


34.4 


436 


672 


GGTGATTGATAACCACGATC 


46 


.5 


35 . 0 


437 


673 


TATGGTGATTGATAACCACG 


45 


.6 


34 . 6 


438 


674 


ATATATGGTGATTGATAACC 


38 


.0 


31.7 


439 


675 


ACCATATATGGTGATTGATA 


38 


.9 


31 .7 


440 


676 


GTAACCATATATGGTGATTG 


39 


.2 


31 . 8 


441 


677 


GAATCAGTAACCATATATGG 


38 


.5 


31 . 8 


442 


678 


TTATCTGAATCAGTAACCAT 


38 


.4 


31.4 


443 


679 


CATTTTATCTGAATCAGTAA 


36 


.8 


30 . 8 


444 


680 


TAATTCAGCAACCATTTTA 


40 


.9 


32 . 6 


445 


681 


TCTAATTCAGCAACCATTTT 


44 


.4 


34.9 


446 


682 


AAAGGTAAGATATCTTGGAA 


40 


.2 


33 . 3 


447 


683 


ACTTGTTCTAATAAAGGTA 


32 


.9 


29.0 


448 


684 


TGAACCACTTGTTCTAATAA 


39 


.7 


31 . 9 


449 


685 


TTGAACCACTTGTTCTAATA 


39 


.7 


31 . 9 


450 


686 


GTTAATGCATCGCCTTCAAC 


49 


.9 


37 . 5 


451 


687 


TTTGTTAATGCATCGCCTTC 


50 


.6 


38. 1 


452 


688 


ATATTTGTTAATGCATCGCC 


47 


.3 


36.9 


453 


689 


ACGATATTTGTTAATGCATC 


42 


.0 


33.6 


454 


690 


GTAAATGTGCCACGCAT 


43 


.9 


32 . 1 


455 


691 


CCGAAACCAGGCGCCTTTAC 


58 


- 3 


43 . 6 


456 


692 


TCACCGAAACCAGGCGCCTT 


61 


.2 


44 . 3 


457 


693 


CGACGAT CA CC GAAACCAGG 


57 


.5 


ft 1 . 1 


458 


694 


GCTTTACGACGATCACCGAA 


52 


.8 


38.9 


459 


695 


ATTGCTTTACGACGATCACC 


49 


.3 


37.1 


460 


696 


CATTGCTTTACGACGATCAC 


48 


.2 


35.9 



53 



SUBSTITUTE SHEET (RULE 26) 



wo 01/36625 



PCT/CAOO/01347 





^^^^^ 


461 


697 


462 


698 


463 


699 


464 


700 


465 


701 


466 


702 


467 


703 


468 


704 


469 


705 


470 


706 


471 


707 


472 


708 


473 


709 


474 


71 0 


475 


71 1 


476 


71 2 


477 


713 


478 


714 


479 


715 


480 


716 





AACATTGCTTTACGACGATC 

TGTAATTTTTCACGATCAAA 

TCTTGTAATTTTTCACGATC 

GCGCTCTTGTAATTTTTC 

AAGCGCTCTTGTAATTTTTC 

GCTAAGCGCTCTTGTAATTT 

CCACCTGCTAATTTAGCTAA 

TTAATAACTGCAACACCACC 

ACTTTAATAACTGCAACACC 

TGCACCTACTTTAATAACTG 

AACAATACCTTCTTCAAC 

CCACCACCTGCAACAATACC 

TTTAAGTACAATATTTACA 

CAATTTGACGAACTGGTGCA 

CAGCAATTTGACGAACTGGT 

TTTTCAGCAATTTGACGAAC 

CCTGCATTTTCAGCAATTTG 

AATCCTGCATTTTCAGCAAT 

TCTAATCCTGCATTTTCAGC 

GTTACTTTAGTTGGATCAA 



47 .0 
43.4 
41 .9 
42.5 
46. 
46. 
44 . 
45. 
41 . 
40. 



35.0 
52.6 
29.5 
51 .8 

50 . 1 
48.0 

51 .0 
49. 1 
47.2 
36.1 



35.9 
33 .9 
33.3 
33 . 2 
36.7 
36.9 
35.7 
34.6 
33.1 
32.4 
29 . 1 
38.0 
27 . 3 
37 . 1 
36.8 
36.2 
38.0 
37.3 
36.1 
30.0 
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salmonicida 


Bartonella 


Bacillus 


Bordetella pertussis 


Brucella 


Campylobacter 
jejuni 


Chlamydia 


Coxiella burnetii 


Enterobacter 


Erwinia 


Escherichia coli 


Haemophilus 
influenzae 


Helicobacter pilori 


Klebsiella 


Legionella 


Leptospira 
interrogans 


Mycobacterium 


Neisseria 


s: 
o 

-§ 

1 


Ricketsia 


Salmonella 
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Serratia 


Sitophilus 


Staphylococcus 


5. maltophilia 


Streptococcus 
pyogenes 


Streptomyces 


Yersinia 
enterocolitica 
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What is claimed is: 



1. An antisense compound 5 to 50 nucleobases in length targeted to a nucleic acid 
molecule encoding groEL or groES of a microorganism, wherein said antisense 
compound specifically hybridizes with and inhibits the expression of groES or 
groES. 



2. The antisense compound of claim 1 which is an antisense oligonucleotide. 

3. An antisense compound up to 50 nucleobases in length targeted to a nucleic acid 
molecule encoding groEL or groES comprising at least a 5 nucleobase portion of 
SEQ IDNO: 16, 17, 18, 19. 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33. 34, 
35, 36, 37, 38, 39. 40. 41, 42. 43. 44, 45, 46, 47, 48, 49. 50. 51, 52, 53, 54, 55, 56, 
57, 58. 59. 60, 61, 62. 63. 64, 65, 66, 67, 68, 69, 70, 71, 72. 73, 74, 75, 76, 77, 78. 
79, 80, 81, 82, 83, 84. 85, 86, 87, 88. 89, 90, 91, 92. 93, 94, 95, 96, 97, 98, 99. 100, 
101. 102, 103, 104, 105. 106. 107, 108, 109, 110, 111, 112, 113, 114. 115, 116, 
117, 118. 119. 120. 121. 122. 123. 124. 125. 126, 127, 128, 129, 130, 131, 132. 
133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146. 147. 148, 
149. 150, 151, 152, 153. 154, 155, 156, 157, 158. 159, 160, 161, 162, 163, 164, 
165. 166, 167. 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 
181, 182, 183, 184, 185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 
197. 198, 199, 200, 201. 202, 203. 204. 205. 206. 207. 208, 209, 210, 211, 212, 
213. 214, 215. 216, 217, 218. 219. 220, 221, 222, 223, 224. 225. 226, 227, 228, 
229. 230. 231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 244, 
245, 246, 247, 248, 249, 250, 251. 252, 253, 254, 255, 256. 257, 258, 259, 260, 
261. 262. 263, 264, 265, 266, 267, 268, 269, 270. 271. 272. 273. 274. 275. 276. 
277, 278, 279, 280, 281, 282, 283, 284, 285, 286, 287, 288, 289, 290, 291, 292. 
293, 294, 295, 296, 297, 298, 299, 300, 301, 302, 303, 304, 305, 306. 307. 308, 
309, 310, 311, 312, 313. 314, 315, 316, 317, 318, 319, 320, 321, 322, 323, 324. 
325. 326. 327, 328, 329, 330, 331, 332, 333, 334, 335, 336, 337, 338, 339, 340. 
341. 342, 343. 344. 345. 346. 347. 348. 349. 350, 351, 352, 353, 354, 355, 356, 
357, 358, 359, 360, 361. 362, 363, 364. 365, 366. 367, 368, 369, 370, 371, 372, 
373. 374. 375, 376, 377, 378, 379, 380. 381, 382, 383, 384, 385, 386, 387, 388, 
389, 390. 391, 392. 393, 394, 395, 396. 397, 398. 399. 400. 401. 402. 403. 404, 
405, 406, 407, 408, 409, 410, 411, 412, 413, 414, 415, 416, 417, 418, 419, 420, 
421, 422, 423. 424. 425. 426. 427, 428. 429. 430. 431. 432. 433. 434. 435. 436, 
437. 438. 439, 440, 441, 442, 443. 444, 445, 446, 447, 448, 449, 450, 451. 452, 
453, 454, 455, 456, 457. 458. 459, 460, 461, 462, 463, 464, 465, 466, 467, 468, 
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469, 470, 471, 472, 473, 474, 475, 476, 477, 478, 479, or 480 and which inhibits 
expression of groEL or groES. 

4. The antisense compound of claim 2 wherein the antisense oligonucleotide 
comprises at least one modified intemucleoside linkage. 

5. The antisense compound of claim 4 wherein the modified intemucleoside linkage 
is a phosphorothioate linkage. 

6. The antisense compound of claim 2 wherein the antisense oligonucleotide 
comprises at least one modified sugar moiety. 

7. The antisense compound of claim 6 wherein the modified sugar moiety is a 2'-0- 
methoxyethyl sugar moiety. 

8. The antisense compound of claim 2 wherein the antisense oligonucleotide 
comprises at least one modified nucleobase. 

9. The antisense compound of claim 8 wherein the modified nucleobase is a 5- 
methylcytosine. 

10. The antisense compound of claim 2 wherein the antisense oligonucleotide is a 
chimeric oligonucleotide. 

11. A composition comprising the antisense compound of claim 1 and a 
pharmaceutically acceptable carrier or diluent. 

12. The composition of claim 1 1 further comprising a colloidal dispersion system. 

13. The composition of claim 11 wherein the antisense compound is an antisense 
oligonucleotide. 

14. A method of inhibiting the expression of groEL or groES in cells or tissues in vitro 
comprising contacting said cells or tissues in vitro with the antisense compound of 
claim 1 so that expression of groEL or groES is inhibited. 

15. The antisense compound of claim 3 which is an antisense oligonucleotide. 
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16. The antisense compound of claim 15 wherein the antisense oligonucleotide 
comprises at least one modified intemucleoside linkage. 

17. The antisense compound of claim 16 wherein the modified intemucleoside linkage 
is a phosphorothioate linkage. 

18. The antisense compound of claim 15 wherein the antisense oligonucleotide 
comprises at least one modified sugar moiety. 

19. The antisense compound of claim 18 wherein the modified sugar moiety is a 2'-0- 
methoxyethyl sugar moiety. 

20. The antisense compound of claim 15 wherein the antisense oligonucleotide 
comprises at least one modified nucleobase. 

21. The antisense compound of claim 20 wherein the modified nucleobase is a 5- 
methylcytosine. 

22. The antisense compound of claim 15 wherein the antisense oligonucleotide is a 
chimeric oligonucleotide. 

23. A composition comprising the antisense compound of claim 3 and a 
pharmaceutically acceptable carrier or diluent. 

' 24. The composition of claim 23 further comprising a colloidal dispersion system. 

25. The composition of claim 23 wherein the antisense compound is an antisense 
oligonucleotide. 

26. A method of inhibiting the expression of groEL or groES in cells or tissues in vitro 
comprising contacting said cells or tissues in vitro with the antisense compound of 
claim 3 so that the groEL or groES is inhibited. 

27. An antisense oligonucleotide comprising from about 5 to about 50 nucleotides, 
which nucleotides are complementary to thegroEL or groES gene of a 
microorganism. 

28. The oligonucleotide of Claim 1 furdier comprising one or more phosphorothioate 
intemucleotide linkages. 
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29. An antisense oligonucleotide comprising from about 5 to about 50 nucleotides 
which is capable of binding to thegroEL orgroES gene of a microorganism, 
wherein the oligonucleotide comprises all or part of a sequence selected from the 
group consisting of SEQ ID NO: 16, 17, 18, 19, 20, 21, 22, 23, 24. 25, 26, 27, 28. 
29, 30. 31, 32, 33, 34. 35. 36. 37, 38. 39. 40. 41, 42, 43, 44. 45, 46, 47. 48, 49, 50, 
51, 52. 53. 54. 55, 56, 57. 58, 59. 60. 61. 62. 63, 64. 65, 66. 67, 68, 69, 70, 71, 72, 
73. 74. 75, 76, 77, 78. 79, 80, 81, 82, 83, 84, 85, 86, 87, 88. 89, 90, 91, 92, 93, 94, 
95, 96, 97, 98. 99, 100, 101, 102, 103. 104, 105, 106, 107. 108. 109. 110. 111. 112, 
113, 114. 115. 116. 117. 118, 119. 120. 121. 122, 123, 124, 125. 126. 127, 128, 
129, 130. 131, 132, 133. 134. 135. 136. 137. 138, 139. 140, 141. 142, 143, 144, 
145, 146, 147. 148. 149. 150. 151, 152, 153, 154, 155. 156, 157, 158. 159. 160. 
161, 162, 163, 164. 165. 166. 167. 168. 169. 170. 171, 172, 173, 174. 175, 176, 
177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190. 191, 192, 
193, 194. 195. 196. 197. 198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208, 
209, 210, 211. 212. 213, 214, 215. 216, 217, 218, 219. 220, 221. 222. 223, 224, 
225, 226. 227. 228, 229, 230, 231, 232, 233, 234, 235, 236, 237. 238, 239, 240, 
241, 242, 243, 244, 245, 246, 247, 248, 249, 250. 251. 252, 253, 254, 255, 256, 
257, 258, 259, 260, 261. 262, 263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 
273, 274, 275, 276, 277, 278, 279, 280, 281, 282, 283, 284, 285. 286, 287. 288, 
289, 290, 291, 292. 293. 294, 295, 296, 297, 298, 299. 300. 301, 302, 303, 304, 
305, 306. 307. 308. 309. 310, 311. 312. 313. 314, 315. 316. 317. 318, 319, 320,^ 
321, 322. 323, 324, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334, 335, 336, 
337, 338, 339, 340, 341, 342, 343. 344, 345, 346, 347, 348. 349. 350. 351, 352, 
353, 354, 355. 356, 357, 358, 359, 360, 361, 362, 363, 364, 365, 366, 367, 368, 
369, 370, 371. 372. 373. 374. 375. 376. 377. 378, 379. 380. 381. 382, 383. 384. 
385. 386, 387, 388. 389. 390, 391, 392, 393, 394, 395, 396, 397, 398, 399, 400, 
401, 402, 403, 404, 405, 406, 407, 408, 409, 410, 411, 412, 413, 414, 415, 416, 
417, 418, 419, 420, 421, 422, 423, 424, 425, 426, 427, 428, 429, 430, 431, 432. 
433. 434. 435. 436, 437, 438, 439. 440, 441, 442, 443, 444, 445, 446, 447, 448, 
449, 450, 451, 452, 453, 454, 455, 456, 457, 458, 459. 460, 461, 462, 463, 464, 
465, 466, 467, 468, 469, 470, 471, 472, 473, 474, 475, 476, 477, 478, 479, or 480. 

30. A pharmaceutical composition comprising a pharmaceutically acceptable excipient 
and an effective amount of an oligonucleotide comprising from about 5 to about 
50 nucleotides, which nucleotides are complementary to thegroEL orgroES gene 
of a microorganism. 
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31. The pharmaceutical composition comprising a pharmaceutically acceptable 
excipient and an effective amount of an oligonucleotide comprising from about 5 
to about 50 nucleotides which is capable of binding to thegroEL orgroES gene of 
a microorganism, wherein the oligonucleotide comprises all or part of a sequence 
selected from the group consisting of SEQ ID NO: 16, 17, 18, 19, 20, 21, 22, 23, 
24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39. 40, 41, 42, 43, 44, 45, 
46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56. 57, 58, 59. 60, 61, 62, 63, 64, 65. 66, 67, 
68. 69. 70. 71, 72, 73. 74. 75, 76. 77, 78, 79, 80, 81, 82. 83. 84, 85, 86, 87. 88, 89, 
90, 91. 92. 93, 94. 95, 96, 97, 98, 99, 100, 101, 102. 103, 104. 105, 106, 107, 108, 
109, 110. Ill, 112, 113, 114. 115, 116, 117, 118, 119. 120. 121, 122, 123, 124, 
125, 126, 127, 128, 129, 130, 131, 132. 133, 134. 135, 136. 137. 138. 139, 140. 
141. 142, 143. 144, 145. 146. 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 
157. 158, 159, 160, 161. 162, 163, 164, 165. 166. 167, 168. 169. 170, 171, 172. 
173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184. 185, 186. 187, 188, 
189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203. 204, 
205, 206. 207, 208, 209, 210, 211, 212, 213. 214. 215. 216, 217, 218, 219, 220, 
221, 222, 223, 224, 225, 226. 227, 228, 229, 230, 231, 232, 233, 234, 235, 236. 
237. 238, 239, 240, 241, 242. 243, 244, 245, 246, 247, 248. 249, 250, 251, 252, 
253, 254, 255. 256, 257, 258. 259, 260, 261, 262. 263. 264. 265. 266, 267. 268, 
269, 270, 271, 272. 273, 274, 275. 276. 277, 278, 279, 280, 281, 282, 283, 284. 
285, 286, 287, 288. 289, 290. 291, 292, 293, 294, 295, 296. 297, 298. 299. 300, 
301. 302. 303. 304. 305. 306. 307. 308. 309, 310. 311, 312, 313, 314, 315. 316, 
317. 318, 319, 320, 321, 322. 323. 324. 325, 326, 327, 328, 329, 330, 331, 332. 
333, 334, 335. 336. 337. 338, 339, 340, 341. 342. 343, 344, 345, 346, 347. 348, 
349, 350, 351, 352, 353, 354, 355, 356, 357, 358, 359, 360. 361, 362, 363, 364, 
365, 366, 367, 368, 369, 370, 371. 372, 373, 374, 375, 376, 377, 378, 379, 380. 
381, 382. 383. 384. 385. 386. 387, 388, 389, 390, 391, 392, 393, 394, 395, 396. 
397, 398. 399. 400. 401. 402. 403, 404, 405, 406, 407, 408, 409, 410. 411. 412. 
413. 414, 415, 416, 417, 418, 419. 420. 421, 422. 423, 424. 425, 426. 427, 428, 
429, 430. 431. 432, 433, 434, 435, 436, 437, 438, 439, 440, 441, 442, 443, 444, 
445, 446. 447, 448, 449, 450, 451, 452, 453, 454, 455, 456, 457. 458, 459. 460. 
461, 462, 463, 464, 465, 466. 467. 468. 469, 470, 471, 472, 473, 474. 475, 476, 
477, 478. 479, or 480. 

32. A method of inhibiting the expression of agroEL otgroES gene in a 
microorganism having a groEL or groES gene, comprising administering to said 
microorganism or to a cell infected with said microorganism an effective amount 
of an antisense oligonucleotide comprising from at least about 5 nucleotides which 
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are complementary to thegroEL orgroES gene of the microorganism under 
conditions such that the expression of thegroEL or groES gene is inhibited. 

33. The method according to Claim 6, wherein said microorganism is a bacterial cell. 

34. The method according to Claim 6, wherein said microorganism is a virus. 

35. The method according to Claim 6 wherein the antisense oligonucleotide comprises 
a sequence selected from the group consisting of SEQ ID NO: 16, 17, 18, 19, 20, 
21, 22, 23, 24. 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 
43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 
65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 
87, 88, 89, 90, 91. 92, 93. 94. 95, 96. 97, 98, 99. 100, 101, 102, 103, 104, 105, 106, 
107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 
123. 124. 125. 126, 127, 128, 129, 130. 131, 132, 133, 134, 135. 136. 137, 138, 
139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154, 
155, 156, 157. 158. 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 
171, 172, 173, 174, 175, 176, 177, 178, 179. 180, 181. 182, 183. 184, 185, 186. 
187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 
203, 204, 205, 206. 207, 208, 209, 210, 211. 212. 213. 214, 215, 216, 217. 218, 
219, 220, 221, 222, 223, 224, 225, 226, 227, 228, 229. 230, 231, 232, 233, 234, 
235. 236. 237, 238, 239, 240, 241, 242. 243, 244, 245, 246, 247, 248, 249, 250, 
251, 252. 253, 254, 255, 256, 257, 258, 259. 260, 261, 262, 263, 264, 265, 266, 
267, 268, 269, 270, 271. 272, 273, 274, 275, 276, 277, 278, 279, 280, 281, 282, 
283, 284, 285, 286, 287, 288, 289, 290, 291, 292, 293, 294, 295, 296, 297, 298, 
299. 300, 301, 302, 303, 304, 305, 306, 307, 308, 309, 310, 311, 312, 313, 314, 
315, 316. 317, 318, 319, 320, 321, 322, 323, 324, 325, 326, 327, 328, 329, 330, 
331, 332, 333, 334, 335, 336, 337, 338, 339, 340, 341, 342, 343, 344, 345, 346, 
347, 348, 349, 350, 351, 352, 353, 354. 355, 356, 357, 358, 359, 360, 361, 362, 
363, 364, 365, 366, 367, 368, 369, 370, 371, 372, 373, 374, 375, 376, 377, 378, 
379, 380, 381, 382, 383, 384, 385, 386, 387, 388, 389, 390, 391, 392, 393, 394, 
395, 396, 397, 398, 399, 400, 401, 402, 403, 404. 405, 406. 407, 408, 409, 410, 
411, 412, 413. 414, 415, 416, 417, 418, 419, 420, 421, 422, 423, 424, 425, 426, 
427, 428, 429, 430. 431, 432, 433, 434. 435, 436, 437, 438, 439. 440, 441, 442, 
443. 444. 445, 446, 447, 448, 449, 450, 451, 452, 453. 454, 455, 456, 457, 458, 
459, 460, 461, 462, 463, 464, 465, 466, 467, 468, 469, 470, 471. 472, 473, 474, 
475. 476, 477, 478, 479, or 480. 



69 

SUBSTITUTE SHEET (RULE 26) 



wo 01/36625 



PCT/CAOO/01347 



36. A method of inhibiting the growth of a microorganism having agroEL or groES 
gene, which method comprises identifying the microorganism and administering to 
said microorganism an effective amount of an antisense oligonucleotide 
comprising from at least about 5 nucleotides which are complementary to either the 
groEL or groES gene of the microorganism under conditions whereby the growth 
of the microorganism is inhibited. 

37. The method according to Claim 11, wherein said microorganism is a bacterial cell. 

38. The method according to Claim 11, wherein said microorganism is a virus. 

39. The method according to Claim 1 1 wherein the antisense oligonucleotide 
comprises a sequence selected from the group consisting of SEQ ID NO: 16, 17, 
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30. 31, 32, 33, 34, 35, 36. 37. 38, 39, 
40, 41, 42. 43, 44, 45, 46. 47, 48. 49. 50. 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 
62. 63, 64, 65, 66, 67, 68, 69, 70, 71, 72. 73. 74. 75, 76, 77, 78, 79, 80, 81. 82, 83, 
84, 85, 86, 87. 88, 89, 90, 91, 92, 93, 94, 95. 96. 97, 98, 99. 100. 101, 102, 103, 
104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 
120, 121, 122, 123. 124, 125, 126, 127, 128, 129, 130. 131, 132, 133, 134, 135. 
136. 137. 138, 139, 140, 141, 142, 143, 144, 145, 146, 147. 148, 149, 150, 151, 
152, 153, 154, 155. 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 
168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183. 
184. 185, 186. 187. 188, 189. 190. 191, 192, 193, 194, 195, 196, 197, 198, 199, 
200, 201. 202. 203. 204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 
216, 217, 218, 219, 220, 221, 222, 223, 224, 225. 226. 227, 228, 229, 230, 231. 
232, 233, 234, 235, 236, 237, 238, 239, 240, 241. 242, 243, 244. 245, 246, 247. 
248, 249. 250, 251, 252, 253, 254. 255, 256, 257, 258, 259, 260. 261, 262, 263, 
264, 265. 266, 267, 268, 269, 270, 271, 272. 273. 274. 275. 276, 277, 278, 279, 
280, 281, 282, 283, 284, 285, 286. 287, 288. 289. 290, 291, 292, 293, 294, 295, 
296, 297, 298, 299, 300, 301, 302, 303, 304, 305, 306, 307, 308. 309, 310, 311, 
312, 313, 314, 315, 316, 317, 318, 319, 320, 321, 322, 323, 324, 325. 326. 327, 
328, 329. 330, 331. 332. 333. 334. 335. 336. 337. 338. 339, 340, 341, 342, 343, 
344, 345. 346, 347, 348, 349, 350, 351. 352, 353, 354. 355. 356, 357, 358, 359, 
360. 361, 362, 363, 364, 365, 366, 367, 368, 369, 370, 371, 372, 373, 374, 375. 
376, 377, 378, 379, 380. 381, 382, 383, 384. 385. 386. 387, 388, 389, 390. 391. 
392. 393, 394. 395, 396, 397, 398, 399, 400, 401, 402. 403, 404, 405, 406, 407, 
408. 409, 410, 411. 412, 413. 414. 415. 416. 417, 418, 419, 420. 421, 422, 423. 
424, 425. 426, 427. 428. 429, 430. 431. 432, 433, 434, 435, 436, 437, 438, 439, 
440, 441, 442, 443, 444, 445. 446, 447, 448, 449, 450, 451, 452, 453, 454, 455. 
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456, 457, 458, 459, 460, 461, 462, 463, 464, 465, 466, 467, 468, 469, 470, 471, 
472, 473, 474, 475, 476, 477, 478, 479, or 480. 



40. A method for treating a mammalian pathologic condition mediated by 

microorganisms, which method comprises identifying a eukaryotic organsism 
having a pathologic condition mediated by microorganisms having z^groEL or 
groES gene and administering to said organism <in effective amount of an antisense 
oligonucleotide comprising at least about 5 nucleotides which are complementary 
to either th^groEL or groES gene of the microorganism under conditions such that 
the growth of the microorganism is inhibited. 
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1 


GATCAGAATT 


TTTTTTCTTT 


TTCCCCCTTG 


AAGGGGCGAA 


GCCATCCCCA 


51 


TTTCTCTGGT 


CACCAGCCGG 


GAAACCACGT 


AAGCTCCGGC 


GTCACCCATA 


101 


ACAGATACGG 


ACTTTCTCAA 


AGGAGAGTTA 


TCAATGAATA 


TTCGTCCATT 


151 


GCATGATCGC 


GTGATCGTCA 


AGCGTAAAGA 


AGTTGAAACT 


AAATCTGCTG 


201 


GCGGCATCGT 


TCTGACCGGC 


TCTGCAGCGG 


CTAAATCCAC 


CCGCGGCGAA 


251 


GTGCTGGCTG 


TCGGCAATGG 


CCGTATCCTT 


GAAAATGGCG 


AAGTGAAGCC 


301 


GCTGGATGTG 


AAAGTTGGCG 


ACATCGTTAT 


TTTCAACGAT 


GGCTACGGTG 


351 


TGAAATCTGA 


GAAGATCGAC 


AATGAAGAAG 


TGTTGATCAT 


GTCCGAAAGC 


401 


GACATTCTGG 


CAATTGTTGA 


AGCGTAATCC 


GCGCACGACA 


CTGAACATAC 


451 


GAATTTAAGG 


AATAAAGATA 


ATGGCAGCTA 


AAGACGTAAA 


ATTCGGTAAC 


501 


GACGCTCGTG 


TGAAAATGCT 


GCGCGGCGTA 


AACGTACTGG 


CAGATGCAGT 


551 


GAAAGTTACC 


CTCGGTCCAA 


AAGGCCGTAA 


CGTAGTTCTG 


GATAAATCTT 


601 


TCGGTGCACC 


GACCATCACC 


AAAGATGGTG 


TTTCCGTTGC 


TCGTGAAATC 


651 


GAACTGGAAG 


ACAAGTTCGA 


AAATATGGGT 


GCGCAGATGG 


TGAAAGAAGT 


701 


TGCCTCTAAA 


GCAAACGACG 


CTGCAGGCGA 


CGGTACCACC 


ACTGCAACCG 


751 


TACTGGCTCA 


GGCTATCATC 


ACTGAAGGTC 


TGAAAGCTGT 


TGCTGCGGGC 


801 


ATGAACCCGA 


TGGACCTGAA 


ACGTGGTATC 


GACAAAGCGG 


TTACCGCTGC 


851 


AGTTGAAGAA 


CTGAAAGCGC 


TGTCCGTACC 


ATGCTCTGAC 


TCTAAAGCGA 


901 


TTGCTCAGGT 


TGGTACCATC 


TCCGCTAACT 


CCGACGAAAC 


CGTAGGTAAA 


951 


CTGATCGCTG 


AAGCGATGGA 


CAAAGTCGGT 


AAAGAAGGCG 


TTATCACCGT 


1 001 


TGAAGACGGT 


ACCGGTCTGC 


AGGACGAACT 


GGACGTGGTT 


GAAGGTATGC 


1 051 


AGTTCGACCG 


TGGCTACCTG 


TCTCCTTACT 


TCATCAACAA 


GCCGGAAACT 


1 101 


GGCGCAGTAG 


AACTGGAAAG 


CCCGTTCATC 


GTGCTGGCTG 


ACAAGAAAAT 


1 1 51 


CTCCAACATC 


CGCGAAATGC 


TGCCGGTTCT 


GGAAGCTGTT 


GCCAAAGCAG 


1 201 


GCAAACCGCT 


GCTGATCATC 


GCTGAAGATG 


TAGAAGGCGA 


AGCGCTGGCA 


1251 


ACTGCTGTTG 


TTAACACCAT 


TCGTGGCATC 


GTGAAAGTCG. 


CTGCGGTTAA 


1301 


AGCACCGGGC 


TTCGGCGATC 


GTCGTAAAGC 


TATGCTGCAG 


GATATCGCAA 


1 351 


CCCTGACTGG 


CGGTACCGTG 


ATCTCTGAAG 


AGATCGGTAT 


GGAGCTGGAA 


1401 


AAAGCAACCC 


TGGAAGACCT 


GGGTCAGGCT 


AAACGTGTTG 


TGATCAACAA 


1451 


AGACACCACC 


ACTATCATCG 


ATGGCGTGGG 


TGAAGAAGCT 


GCAATCCAGG 


1 501 


GCCGTGTTGC 


TCAGATCCGT 


CAGCAGATTG 


AAGAAGCAAC 


TTCTGACTAC 


1551 


GACCGTGAAA 


AACTGCAGGA 


ACGCGTAGCG 


AAACTGGCAG 


GCGGCGTTGC 


1601- 


AGTTATCAAA 


GTGGGTGCTG 


CtACCGAAGT 


.TGAAATGAAA 


GAGT^AAAAAG 


1701 


GTGGTTGCTG 


GTGGTGGTGT 


TGCGCTGATC 


CGCGTAGCGT 


CTAAACTGGC 


1751 


TGACCTGCGT 


GGTCAGAACG 


AAGACCAGAA 


CGTGGGTATC 


AAAGTTGCAC 


1801 


TGCGTGCAAT 


GGAAGCTCCG 


CTGCGTCAGA 


TCGTATTGAA 


CTGCGGCGAA 


1851 


GAACCGTCTG 


TTGTTGCTAA 


CACCGTTAAA 


GGCGGCGACG 


GCAACTACGG 


1901 


TTACAACGCA 


GCAACCGAAG 


AATACGGCAA 


CATGATCGAC 


ATGGGTATCC 


1951 


TGGATCCAAC 


CAAAGTAACT 


CGTTCTGCTC 


TGCAGTACGC 


AGCTTCTGTG 


2001 


GCTGGCCTGA 


TGATCACCAC 


CGAATGCATG 


GTTACCGACC 


TGCCGAAAAA 



FIGURE lA 
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2051 CGATGCAGCT GACTTAGGCG CTGCTGGCGG TATGGGCGGC ATGGGTGGCA 

2101 TGGGCGGCAT GATGTAATTG CCCTGCACCT CGCAGAAATA AACAAACCCC 

2151 CGGGCAGAAA TGTCTGGGGG TTTTTCTTTT GGTCATCTTT CTTCTAGTAT 

2201 AAGATTCACA CACGGACGAC GCGAGTGCGT CCAGCTCATT GATTATGGGG 

2251 AATAACATGC ACGTAAA 



FIGURE IB 
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1 


CGGACTTTCT 


CAAAGGAGAG 


TTATCAATGA 


ATATTCGTCC 


AT TGC AT GAT 


51 


CGCGTGATCG 


TCAAGCGTAA 


AGAAGTTGAA 


ACTAAATCTG 


CTGGCGGCAT 


101 


CGTTCTGACC 


GGCTCTGCAG 


CGGCTAAATC 


CACCCGCGGC 


GAAGTGCTGG 


151 


CTGTCGGCAA 


TGGCCGTATC 


CTTGAAAATG 


GCGAAGTGAA 


GCCGCTGGAT 


201 


GTGAAAGTTG 


GCGACATCGT 


TATTTTCAAC 


GATGGCTACG 


GTGTGAAATC 


251 


TGAGAAGATC 


GACAATGAAG 


AAGTGTTGAT 


CATGTCCGAA 


AGCGACATTC 


301 


TGGCAATTGT 


TGAAGCGTAA 


TCCTCGCACG 


ACACTGAACA 


TACGAATTTA 


351 


AGGAATAAAG 


ATAATGGCAG 


CTAAAGACGT 


AAAATTCGGT 


AACGACGCTC 


401 


GTGTGAAAAT 


GCTGCGCGGC 


GTAAACGTAC 


TGGCAGATGC 


AGTGAAAGTT 


451 


ACCCTCGGTC 


CGAAAGGCCG 


TAACGTAGTT" 


CTGGATAAAT 


CTTTCGGTGC 


501 


ACCGACCATC 


ACCAAAGATG 


GTGTTTCCGT 


TGCTCGTGAA 


ATCGAACTGG 


551 


AAGACAAGTT 


CGAAAATATG 


GGTGCGCAGA 


TGGTGAAAGA 


AGTTGCCTCT 


601 


AAAGCGAACG 


ACGCTGCAGG 


CGACGGTACC 


ACCACTGCAA 


CTGTACTGGC 


651 


TCAGGCTATC 


ATCACTGAGG 


GTCTGAAAGC 


TGTTGCTGCG 


GGCATGAACC 


701 


CGATGGACCT 


GAAACGTGGT 


ATCGACAAAG 


CCGTTACCGC 


TGCAGTTGAA 


751 


GAACTGAAAG 


CGCTGTCCGT 


ACCGTGCTCT 


GACTCTAAAG 


CGATTGCTCA 


801 


GGTTGGTACC 


ATCTCCGCTA 


ACTCCGACGA 


AACCGTAGGT 


AAACTGATCG 


851 


CTGAAGCGAT 


GGACAAAGTC 


GGTAAAGAAG 


GCGTTATCAC 


CGTTGAAGAC 


901 


GGTACCGGTC 


TGCAGGACGA 


ACTGGACGTG 


GTTGAAGGTA 


TGCAGTTCGA 


951 


CCGTGGCTAC 


CTGTCTCCTT 


ACTTCATCAA 


CAAGCCGGAA 


ACTGGCGCAG 


1001 


TAGAACTGGA 


AAGCCCGTTC 


ATCCTGCTGG 


CTGACAAGAA 


AATCTCTAAC 


1051 


ATCCGCGAAA 


TGCTGCCGGT 


TCTGGAAGCT 


GTTGCCAAAG 


CAGGCAAACC 


1101 


GCTGCTGATC 


ATCGCTGAAG 


ATGTTGAAGG 


CGAAGCGCTG 


GCAACTCTGG 


11 51 


TTGTTAACAC 


CATGCGTGGC 


ATCGTGAAAG 


TTGCTGCGGT 


TAAAGCTCCG 


1 201 


GGCTTCGGCG 


ATCGTCGTAA 


AGCTATGCTG 


CAGGATATCG 


CAACCCTGAC 


1251 


TGGCGGTACC 


GTAATCTCTG 


AAGAGATCGG 


TATGGAGCTG 


GAAAAAGCAA 


1301 


CCCTGGAAGA 


CCTGGGTCAG 


GCTAAACGTG 


TTGTGATCAA 


CAAAGACACC 


1351 


ACCACTATCA 


TCGATGGCGT 


GGGTGAAGAA 


GCTGCAATCC 


AGGGCCGTGT 


1401 


TGCTCAGATC 


CGTCAGCAGA 


TTGAAGAAGC 


AACTTCTGAC 


TACGACCGTG 


1451 


AAAAACTGCA 


GGAACGCGTA 


GCGAAACTGG 


CAGGCGGCGT 


TGCAGTTATC 


1501 


AAAGTAGGTG 


CTGCTACCGA 


AGTTGAAATG 


AAAGAGAAAA 


AAGCACGCGT 


1551 


TGAAGACGCC 


CTGCACGCGA 


CCCGTGCTGC 


GGTAGAAGAA 


GGCGTGGTTG 


1601 


CTGGTGGTGG 


TGTTGCGCTG 


ATCCGCGTAG 


CGTCTAAACT 


GGCTGACCTG 


1651 


CGTGGTCAGA 


ACGAAGACCA 


GAACGTGGGT 


ATCAAAGTTG 


CACTGCGTGC 


1701 


AATGGAAGCT 


CCGCTGCGTC 


AGATCGTCCT 


GAACTGCGGC 


GAAGAACCGT 


1751 


CTGTTGTTGC 


TAACACCGTT 


AAAGGCGGCG 


ACGGCAACTA 


CGGTTACAAC 


1801 


GCAGCAACCG 


AAGAATACGG 


CAACATGATC 


GACATGGGTA 


TCCTGGACCC 


1851 


AACCAAAGTA 


ACCCGTTCTG 


CTCTGCAGTA 


CGCGGCTTCT 


GTGGCTGGCC 


1901 


TGATGATCAC 


CACCGAGTGC 


ATGGTTACCG 


ACCTGCCGAA 


AAATGATGCA 


1951 


GCTGACTTAG 


GCGCTGCTGG 


CGGTATGGGC 


GGCATGGGTG 


GCATGGGCGG 


2001 


CATGATGTAA 


TTGCCCTGCA 


CCTCGCAGAA 


AA 





FIGURE 2 
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1 

51 
101 
151 
201 
251 
301 
351 
401 
451 
501 
551 
601 
651 
701 
751 
801 
851 
901 
951 
1001 
1051 
1101 
1151 
1 201 
1251 
1 301 
1351 
1401 
1451 
1501 
1551 
1601 
1651 
1701 
1751 
1801 
1851 
1901 
1951 
2001 



ACATGAA.TAT CGTCCATGCA TGATCGCGTA TCGTCAAGCG TAAAGAAGTT 
GAAACTAAAT CTGCTGGCGG CATCGTTCTG ACCGGCTCTG CAGCGGCTAA 
ATCCACCCGC GGCGAAGTGC TGGCTGTCGG CAATGGCCGT ATCCTTGAAA 
ATGGCGAAGT GAAGCCGCTG GATGTGAAAG TTGGCGACAT CGTTATTTTC 
AACGATGGCT ACGGTGTGAA ATCTGAGAAG ATCGACAATG AAGAAGTGTT 
GATCATGTCC GAAAGCGACA TTCTGGCAAT TGTTGAAGCG TAATCCGCGC 
ACGACACTGA ACATACGAAT TTAAGGAATA AAGATAATGG CAGCTAAAGA 
CGTAAAATTC GGTAACGACG CTCGTGTGAA AATGCTGCGC GGCGTAAACG 
TACTGGCAGA TGCAGTGAAA GTTACCCTCG GTCCGAAAGG CCGTAACGTA 
GTTCTGGATA AATCTTTCGG TGCACCGACC ATCACCAAAG ATGGTGTTTC 
CGTTGCTCGT GAAATCGAAC TGGAAGAACA AGTTCGAAAA CATGGGTGCG 
CAGATGGTGA AAGAAGTTGC CTCTAAAGCG AACGACGCTG CAGGCGACGG 
TACCACCACT GCAACCGTAC TGGCTCAGGC TATCATCACT GAGGGTCTGA 
AAGCTGTTGC TGCGGGCATG AACCCGATGG ACCTGAAACG TGGTATCGAC 
AAAGCAGTTA CCGCTGCAGT TGAAGAACTG AAAGCGCTGT CCGTACCGTG 
CTCTGACTCT AAAGCGATTG CTCAGGTTGG TACCATCTCT GCTAACTCCG 
ACGAAACCGT AGGTAAACTG ATCGCTGAAG CGATGGACAA AGTCGGTAAA 
GAAGGCGTTA TCACCGTTGA AGACGGTACG GGTCTGCAGG ACGAACTGGA 
CGTGGTTGAA GGTATGCAGT TCGACCGTGG CTACCTGTCT CCTTACTTCA 
TCAACAAGCC GGAAACTGGC GCAGTAGAAC TGGAAAGCCC GTTCATCCTG 
CTGGCTGACA AGAAAATCTC CAACATCCGC GAAATGCTGC CGGTTCTGGA 
AGCTGTTGCC AAAGCAGGCA AACCGCTGCT GATCATCGCT GAAGATGTAG 
AAGGCGAAGC GCTGGCAACT GCTGTTGTTA ACACCATTCG TGGCATCGTG 
AAAGTCGCTG CGGTTAAAGC ACCGGGCTTC GGCGATCGTC GTAAAGCTAT 
GCTGCAGGAT ATCGCAACCC TGACTGGCGG TACCGTGATC TCTGAAGAGA 
TCGGTATGGA GCTGGAAAAA GCAACCCTGG AAGACCTGGG TCAGGCTAAA 
CGTGTTGTGA TCAACAAAGA CACCACCACT ATCATCGATG GCGTGGGTGA 
AGAAGCTGCA ATCCAGGGCC GTGTTGCTCA GATCCGTCAG CAGATTGAAG 
AAGCAACTTC TGACTACGAC CGTGAAAAAC TGCAGGAACG CGTAGCGAAA 
CTGGCAGGCG GCGTTGCAGT TATCAAAGTG GGTGCTGCTA CCGAAGTTGA 
AATGAAAGAG AAAAAAGCAC GCGTTGAAGA TGCCCTGCAC GCGACCCGTG 
CTGCGGTAGA AGAAGGCGTG GTTGCTGGTG GTGGTGTTGC GCTGATCCGC 
GTAGCGTCTA AACTGGCTGA CCTGCGTGGT CAGAACGAAG ACCAGAACGT 
GGGTATCAAA GTTGCACTGC GTGCAATGGA AGCTCCGCTG CGTCAGATCG 
TCCTGAACTG CGGCGAAGAA CCGTCTGTTG TTGCTAACAC CGTTAAAGGC 
GGCGACGGCA ACTACGGTTA CAACGCAGCA ACCGAAGAAT ACGGCAACAT 
GATCGACATG GGTATCCTGG ATCCAACCAA AGTAACCCGT TCTGCTCTGC 
AGTACGCGGC TTCTGTGGCT GGCCTGATGA TCACCACCGA GTGCATGGTT 
ACCGACCTGC CGAAAAACGA TGCAGCTGAC TTAGGCGCTG CTGGCGGTAT 
GGGCGGCATG GGTGGCATGG GCGGCATGAT GTAATTGCTC TGCACCTCGC 
AGAAAA 
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1 


CGACATTCTG - 


GCAATTGTTG 


AAGCGTAATC 


CGCGCACGAC . 


ACTGAACATA 


51 


CGAATTTAAG 


GAATAAAGAT 


AATGGCAGCT 


AAAGACGTAA . 


AATTCGGTAA 


101 


CGACGCTCGT 


GTGAAAATGC 


TGCGCGGCGT 


AAACGTACTG 


GCAGATGCAG 


1 51 


TGAAAGTTAC 


CCTCGGTCCA 


AAAGGCCGTA 


ACGTAGTTCT 


GGATAAATCT 


201 


TTCGGTGCAC 


CGACCATCAC 


CAAAGATGGT 


GTTTCCGTTG 


CTCGTGAAAT 


251 


CGAACTGGAA 


GACAAGTTCG 


AAAATATGGG 


TGCGCAGATG 


GTGAAAGAAG 


301 


TTGCCTCTAA 


AGCAAACGAC 


GCTGCAGGCG 


ACGGTACCAC 


CACTGCAACC 


351 


GTACTGGCTC 


AGGCTATCAT 


CACTGAAGGT 


CTGAAAGCTG 


TTGCTGCGGG 


401 


CATGAACCCG 


ATGGACCTGA 


AACGTGGTAT 


CGACAAAGCG 


GTTACCGCTG 


451 


CAGTTGT^GA 


ACTGAAAGCG 


CTGTCCGTAC 


CATGCTCTGA 


CTCTAAAGCG 


501 


ATTGCTCAGG 


TTGGTACCAT 


CTCCGCTAAC 


TCCGACGAAA 


CCGTAGGTAA 


551 


ACTGATCGCT 


GAAGCGATGG 


ACAAAGTCGG 


TAAAGAAGGC 


GTTATCACCG 


601 


TTGAAGACGG 


TACCGGTCTG 


CAGGACGAAC 


TGGACGTGGT 


TGAAGGTATG 


651 


CAGTTCGACC 


GTGGCTACCT 


GTCTCCTTAC 


TTCATCAACA 


AGCCGGAAAC 


701 


TGGCGCAGTA 


GAACTGGAAA 


GCCCGTTCAT 


CCTGCTGGCT 


GACAAGAAAA 


751 


TCTCCAACAT 


CCGCGAAATG 


CTGCCGGTTC 


TGGAAGCTGT 


TGCCAAAGCA 


801 


GGCAAACCGC 


TGCTGATCAT 


CGCTGAAGAT 


GTAGAAGGCG 


AAGCGCTGGC 


851 


AACTGCTGTT 


GTTAACACCA 


TTCGTGGCAT 


CGTGAAAGTC 


GCTGCGGTTA 


901 


AAGCACCGGG 


CTTCGGCGAT 


CGTCGTAAAG 


CTATGCTGCA 


GGATATCGCA 


951 


ACCCTGACTG 


GCGGTACCGT 


GATCTCTGAA 


GAGATCGGTA 


TGGAGCTGGA 


1 001 


AAAAGCAACC 


CTGGAAGACC 


TGGGTCAGGC 


TAAACGTGTT 


GTGATCAACA 


1051 


AAGACACCAC 


CACTATCATC 


GATGGCGTGG 


GTGAAGAAGC 


TGCAATCCAG 


1101 


GGCCGTGTTG 


CTCAGATCCG 


TCAGCAGATT 


GAAGAAGCAA 


CTTCTGACTA 


1 151 


CGACCGTGAA 


AAACTGCAGG 


AACGCGTAGC 


GAAACTGGCA 


GGCGGCGTTG 


1201 


CAGTTATCAA 


AGTGGGTGCT 


GCTACCGAAG 


TTGAAATGAA 


AGAGAAAAAA 


1251 


GCACGCGTTG 


AAGATGCCCT 


GCACGCGACC 


CGTGCTGCGG 


TAGAAGAAGG 


1 301 


CGTGGTTGCT 


GGTGGTGGTG 


TTGCGCTGAT 


CCGCGTAGCG 


TCTAAACTGG 


1 351 


CTGACCTGCG 


TGGTCAGAAC 


GAAGACCAGA 


ACGTGGGTAT 


CAAAGTTGCA 


1401 


CTGCGTGCAA 


TGGAAGCTCC 


GCTGCGTCAG 


ATCGTATTGA 


ACTGCGGCGA 


1451 


AGAACCGTCT 


GTTGTTGCTA 


ACACCGTTAA 


AGGCGGCGAC 


GGCAACTACG 


1 501 


GTTACAACGC 


AGCAACCGAA 


GAATACGGCA 


ACATGATCGA 


CATGGGTATC 


1551 


CTGGATCCAA 


CCAAAGTAAC 


TCGTTCTGCT 


CTGCAGTACG 


CAGCTTCTGT 


1601 


GGCTGGCCTG 


ATGATCACCA 


CCGAATGCAT 


GGTTACCGAC 


CTGCCGAAAA 


1651 


ACGATGCAGC 


TGACTTAGGC 


GCTGCTGGCG 


GTATGGGCGG 


CATGGGTGGC 


1701 


ATGGGCGGCA 


TGATGTAATT 


GCCCTGCACC 


TCGCAGAAAT 


A 



FIGURE 4 



5/38 

SUBSTITUTE SHEET (RULE 26) 



wo 01/36625 
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1 


TACCCGTCGC 


TTTGAGAAAA 


ATGGTCAGAT 


GAATTATGTA 


ACCGAAGTCC 


51 


TTGTGACAGG 


ATTCCAACTC 


TTGGAAAGTC 


GTGCCCAACG 


TGCTATGCGT 


101 


GAAAATAATG 


CAGGCCAAGA 


TTTGGCAGAT 


TTGGTCTTGG 


AAGAGGAAGA 


1 51 


ATTGCCATTT 


TAAGAATTAA 


AAAGTCTGAG 


TTGGTCTCAG 


GCTTTTTATC 


201 


TTGAGAAAGT 


CAGACTTTTT 


TCTTGACTAT 


TTCTGACCAA 


GTGATACAAT 


251 


AGAATTATGA 


ATTAGCACTC 


CAGTTCAAAG 


AGTGCTAATA 


ATATCTATCT 


301 


CATTATGGAG 


GAAATCAGAT 


GTTGAAACCA 


TTAGGGGACC 


GTGTGCTCTT 


351 


AAAAATAGAA 


GAAAAAGAAC 


AAACCGTTGG 


AGGCTTTGTC 


CTTGCAGGCT 


401 


CAGCCCAAGA 


AAAAACCAAA 


ACAGCTCAAG 


TTGTGGCTAC 


TGGACAAGGT 


451 


GTTCGTACCT 


TGAACGGTGA 


CTTGGTTGCT 


CCAAGTGTTA 


AAACTGGAGA 


501 


TCGTGTCTTA 


GTTGAAGCCC 


ACGCAGGTCT 


TGATGTCAAA 


GATGGCGATG 


551 


AAAAGTACAT 


CATCGTAGGC 


GAAGCTAACA 


TTTTGGCAAT 


CATTGAGGAA 


601 


TAGAAGGAGA 


AAGTAAGTAT 


GTCAAAAGAA 


ATTAAATTTT 


CATCAGATGC 


651 


CCGTTCAGCC 


ATGGTTCGTG 


GTGTCGATAT 


CCTTGCAGAC 


ACTGTTAAAG 


701 


TAACCTTGGG 


ACCAAAAGAT 


CGCAATGTCG 


TTCTTGAAAA 


GTCATTCGGT 


751 


TCACCCTTGA 


TTACCAATGA 


CGGTGTGACC 


ATTGCCAAAG 


AAATCGAATT 


801 


GGAAGACCAT 


TTTGAAAATA 


TGGGTGCTAA 


GTTAGTATCA 


GAAATAGCTT 


851 


CTAAAACCT^ 


TGATATCGCA 


GGTGACGGGA 


CTACGACTGC 


AACAGTCTTG 


901 


ACCCAAGCTA 


TCGTCCGTGA 


AGGAATCAAA 


AACGTCACAG 


CAGGTGCAAA 


951 


TCCAATCGGT 


ATTCGTCGTG 


GGATTGAAAC 


AGCAGTTGCC 


GCAGCAGTTG 


1001 


AAGCTTTGAA 


AAACAACGCC 


ATCCCTGTTG 


CCAATAAAGA 


AGCTATCTCT 


1051 


CAAGTTGCAG 


CCGTATCTTC 


TCGTTCTGAA 


AAAGTTGGTG 


AGTACATCTC 


1 101 


TGAAGCAATG 


GAAAAAGTTG 


GCAAAGACGG 


TGTCATCACC 


ATCGAAGAGT 


1151 


CACGTGGTAT 


GGAAACAGAG 


CTTGAAGTCG 


TAGAAGGAAT 


GCAGTTTGAC 


1201 


CGTGGTTACC 


TTTCACAGTA 


CATGGTGACT 


GATAGCGAAA 


AAATGGTGGC 


1 251 


TGACCTTGAA 


AATCCGTACA 


TTTTGATTAC 


AGACAAGAAA 


ATTTCCAATA 


1301 


TCCAAGAAAT 


CTTGCCACTT 


TTGGAAAGCA 


TTCTCCAAAG 


CAATCGTCCA 


1351 


CTCTTGATTA 


TTGCGGATGA 


TGTGGATGGC 


GAGGCTCTTC 


CAACTCTTGT 


1401 


TTTGAACAAG 


ATTCGTGGAA 


CCTTCAACGT 


AGTAGCAGTC 


AAGGCACCTG 


1451 


GTTTTGGTGA 


CCGTCGCAAA 


GCCATGCTTG 


AAGATATCGC 


CATCTTAACA 


1501 


GGCGGAACAG 


TTATCACAGA 


AGACCTTGGT 


CTTGAGTTGA 


AAGATGCGAC 


1551 


AATTGAAGCT 


CTTGGTCAAG 


CAGCGAGAGT 


GACCGTGGAC 


AAAGATAGCA 


1601 


CGGTTATTGT 


AGAAGGTGCA 


GGAAATCCTG 


AAGCGATTTC 


TCACCGTGTT 


1651 


GCGGTTATCA 


AGTCTCAAAT 


CGAAACTACA 


ACTTCTGAAT 


TTGACCGTGA 


1701 


AAAATTGCAA 


GAACGCTTGG 


CCAAATTGTC 


AGGTGGTGTA 


GCGGTTATTA 


1751 


AGGTTGGAGC 


CGCAACTGAA 


ACTGAGTTGA 


AAGAAATGAA 


ACTCCGCATT 


1801 


GAAGATGCCC 


TCAACGCTAC 


TCGTGCAGCT 


GTTGAAGAAG 


GTATTGTTGC 


1851 


AGGTGGTGGA 


ACAGCTCTTG 


CCAATGTGAT 


TCCAGCTGAA 


GCTACCTTGG 


1901 


AATTGACAGG 


AGATGAAGCA 


ACAGGACGTA 


ATATTGTTCT 


CCGTGCTTTG 


1951 


GAAGAACCCG 


TTCGTCAAAT 


TGCTCACAAT 


GCAGGATTTG 


AAGGATCTAT 
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2001 


CGTTATCGAT 


CGTTTGAAAA 


ATGCTGAGCT 


TGGTATAGGA 


TTTAACGCAG 


2051 


CAACTGGCGA 


GTGGGTTAAC 


ATGATTGATC 


AAGGTATCAT 


TGATCCAGTT 


2101 


AAAGTGAGTC 


GTTCAGCCCT 


ACAAAATGCA 


GCATCTGTAG 


CCAGCTTGAT 


2151 


TTTGACAACA 


GAAGCAGTCG 


TAGCCAATAA 


ACCAGAACCA 


GTAGCCCCAG 


2201 


CTCCAGCAAT 


GGATCCAAGC 


ATGATGGGCG 


GGATGATGTA 


AGCTTTCTAT 


2251 


AGAAAACAAC 


TTATAAAAAA 


CACAAAAGGA 


GGGAATGACT 


AACCCTTCTT 


2301 


TTTATAGGCT 


CTTTGTCAAC 


TGTAGTGGGT 


TGAAGTCAGC 


TAAGCTCGAG 


2351 


AAAGGACAAA 


TTTCGTCCTT 


TCTTTTTTGA 


TGTTCAAAGC 


GATAAAAATC 


2401 


C 
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1 


TCTTGGAAGA 


GGAAGAATTG 


CCATTTTAAG 


AATTAAAAAG 


TCTGAGT.TGG 


51 


TCTCAGGCTT 


TTTATCTTGA 


GAAAGTCAGA 


CTTTTTTCTT 


GATTATTTCT 


101 


GACTAAGTGA 


TACAATAGAA 


CTATGAATTA 


GCACTCAGGT 


ATAAAGAGTG 


1 51 


CTAATAATAT 


CTATCTCATT 


ATGGAGGAAA 


TCAGATGTTG 


AAACCATTAG 


201 


GGGACCGTTT 


GGTCTTAAAA 


GTAGAAGAAA 


AAGAACAAAC 


TGTTGGAGGC 


251 


TTTGTTCTCG 


CAGGTTCAGC 


CCAAGAAAAA 


ACCAAAACAG 


CCCAAGTTGT 


301 


GGCTACTGGA 


CAAGGTGTTC 


GTACCTTGAA 


CGGTGACTTG 


GTTGCTCCAA 


351 


GTGTTAAAAC 


TGGAGACCGT 


GTCTTAGTTG 


AAGCCCACGC 


AGGTCTTGAT 


401 


GTCAAAGATG 


GCGATGAAAA 


GTATATCATC 


GTAGGCGAAG 


CTAACATCTT 


451 


GGCAATCATT 


GAAGAATAGA 


AGGAGAAAGT 


AAGTATGTCA 


AAAGAAATTA 


501 


AATTTTCATC 


AGATGCCCGT 


TCAGCTATGG 


TCCGTGGTGT 


CGATATCCTT 


551 


GCAGATACTG 


TTAAAGTAAC 


CTTGGGACCA 


AAAGGTCGCA 


ATGTCGTTCT 


601 


TGAAAAATCA 


TTTGGCTCAC 


CATTGATTAC 


CAATGACGGT 


GTGACTATTG 


651 


CCAAAGAAAT 


TGAATTAGAA 


GACCATTTTG 


AAAATATGGG 


TGCCAAATTG 


701 


GTATCAGAAG 


TAGCTTCTAA 


AACCAATGAT 


ATCGCAGGTG 


ACGGGACTAC 


751 


GACTGCAACA 


GTCTTGACCC 


AAGCTATCGT 


CCGTGAAGGA 


ATCAAAAACG 


801 


TCACAGCAGG 


TGCAAATCCA 


ATCGGTATTC 


GTCGTGGGAT 


TGAAACAGCA 


851 


GTTGCCGCAG 


CAGTTGAAGC 


TTTGAAAAAC 


AACGCCATCC 


CTGTTGCCAA 


901 


TAAAGAAGCT 


ATCGCTCAAG 


TTGCAGCCGT 


ATCTTCTCGT 


TCTGAAAAAG 


951 


TTGGTGAGTA 


CATCTCTGAA 


GCT^TGGAAA 


AAGTTGGCAA 


AGACGGTGTC 


1001 


ATCACCATCG 


AAGAGTCACG 


TGGTATGGAA 


ACAGAGCTTG 


AAGTCGTAGA 


1051 


AGGAATGCAG 


TTTGACCGTG 


GTTACCTTTC 


ACAGTACATG 


GTGACAGATA 


1 101 


GCGAAAAAAT 


GGTGGCTGAC 


CTTGAAAATC 


CGTACATTTT 


GATTACAGAC 


1 151 


AAGAAAATTT 


CCAATATCCA 


AGAGATCTTG 


CCACTTTTGG 


AAAGCATTCT 


1 201 


CCAAAGCAAT 


CGTCCACTCT 


TGATTATTGC 


GGATGATGTG 


GATGGCGAGG 


1 251 


CTCTTCCAAC 


TCTTGTTTTG 


AACAAGATTC 


GTGGAACCTT 


CAACGTAGTA 


1 301 


GCAGTCAAGG 


CACCTGGTTT 


TGGTGACCGT 


CGCAAAGCCA 


TGCTTGAAGA 


1351 


TATCGCCATC 


TTAACAGGCG 


GAACAGTTAT 


CACAGAAGAC 


CTTGGTCTTG 


1401 


AGTTGAAAGA 


TGCGACAATT 


GAAGCTCTTG 


GTCAAGCAGC 


GAGAGTGACC 


1451 


GTGGACAAAG 


ATAGCACGGT 


TATTGTAGAA 


GGTGCAGGAA 


ATCCTGAAGC 


1501 


GATTTCTCAC 


CGTGTTGCGG 


TTATCAAGTC 


TCAAATCGAA 


ACTACAACTT 


1551 


CTGAATTTGA 


CCGTGAAAAA 


TTGCAAGAAC 


GCTTGGCCAA 


ATTGTCAGGT 


1601 


GGTGTAGCGG 


TTATTAAGGT 


CGGAGCCGCA 


ACTGAAACTG 


AGTTGAAAGA 


1651 


AATGAAACTC 


CGCATTGAAG 


ATGCCCTCAA 


CGCTACTCGT 


GCAGCTGTTG 


1701 


AAGAAGGTAT 


TGTTGCAGGC 


GGTGGAACAG 


CTCTTGCCAA 


TGTGATTCCA 


1751 


GCTGTTGCTA 


CCTTGGAATT 


GACAGGAGAT 


GAAGCAACAG 


GACGTAATAT 


1801 


TGTTCTCCGT 


GCTTTGGAAG 


AACCCGTTCG 


TCAAATTGCT 


CACAATGCAG 


1851 


GATTTGAAGG 


ATCTATCGTT 


ATCGATCGTT 


TGAAAAATGC 


TGAGCTTGGT 


1901 


ATAGGATTTA 


ACGCAGCAAC 


TGGCGAGTGG 


GTTAACATGA 


TTGATCAAGG 


1951 


TATCATTGAT 


CCAGTTAAAG 


TGAGTCGTTC 


AGCCCTACAA 


AATGCAGCAT 


2001 


CTGTAGCCAG 


CTTGATTTTG 


ACAACAGAAG 


CAGTCGTAGC 


CAATAAACCA 


2051 


GAACCAGTAG 


CCCCAGCTCC 


AGCAATGGAT 


CCAAGCATGA 


TGGGCGGGAT 


2101 


GATGTAA 
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1 

51 

101 

151 

201 

251 

301 

351 

401 

451 

501 

551 

601 

651 

701 

751 

801 

851 

901 

951 

1 001 

1 051 

1101 

1 1 51 

1201 

1 251 

1 301 

1 351 

1401 

1451 

1 501 

1 55.1 

1601 

1651 

1701 

1751 

1801 

1 851 

1901 

1951 



GATCATTTCG AAAACATGGG AGCAAAATTG GTGTCTGAAG TGGCTTCTAA 
AACCAATGAT ATTGCTGGTG ATGGGACGAC TACTGCAACA GTTTTGACAC 
AAGCCATTGT TCATGAAGGA CTAAAAAATG TGACAGCAGG TGCTAATCCA 
ATTGGTATCC GTCGAGGCAT TGAAACAGCA ACAGCAACAG CTGTTGAAGC 
CTTGAAAGCC GTTGCTCAAC CTGTATCTGG CAAGGAAGCT ATTGCTCAGG 
TCGCTGCAGT ATCATCACGC TCTGAAAAAG TTGGAGAGTA TATCTCAGAA 
GCTATGGAGC GTGTGGGCAA CGATGGTGTG ATTACCATCG AAGAATCTCG 
AGGTATGGAA ACAGAACTTG AAGTGGTTGA AGGCATGCAA TTTGACCGTG 
GTTACCTGTC TCAATACATG GTCACAGACA ATGAAAAAAT GGTTGCAGAC 
CTTGAAAACC CATTTATCTT AATTATGGAT AAAAAAGTGT CAAACATCCA 
AGACATTTTG CCACTACTTG AGGAAGTTCT TAAAACCAAC CGTCCATTAC 
TCATTATTGC AGATGATGTG GATGGTGAAG CCCTTCCAAC CCTTGTCTTG 
AACAAGATTC GTGGTACTTT CAATGTGGTT GCTGTCAAAG CGCCAGGATT 
TGGTGATCGT CGTAAAGCTA TGCTTGAAGA CATTGCTATC TTGACTGGTG 
GTACTGTGAT TACAGAGGAT CTAGGACTTG AATTAAAAGA TGCTACAATG 
ACAGCCCTTG GACAGGCTGC TAAGATTACA GTTGATAAAG ATAGCACAGT 
AATTGTTGAA GGTTCAGGAA GTTCAGAAGC TATTGCTAAC CGCATTGCAC 
TGATTAAATC GCAATTAGAA ACAACAACTT CTGACTTTGA CCGTGAAAAA 
CTACAAGAAC GTTTGGCGAA ATTAGCTGGT GGTGTAGCTG TTATCAAAGT 
AGGAGCTCCA ACAGAGACAG CTTTAAAAGA AATGAAACTT CGCATTGAGG 
ATGCTCTAAA TGCCACACGT GCAGCCGTTG AAGAAGGTAT CGTTGCTGGT 
GGTGGAACAG CACTTATTAC GGTGATCGAA AAAGTAGCTG CTCTTGAGCT 
TGAGGGCGAT GACGCTACTG GACGTAACAT TGTGCTTCGT GCTCTAGAAG 
AGCCTGTACG TCAAATTGCT TTAAATGCTG GGTACGAAGG CTCCGTAGTT 
ATTGACAAGT TGAAAAACAG CCCTGCAGGA ACAGGATTTA ATGCTGC/^C 
AGGTGAGTGG GTTGATATGA TTAAAACAGG AATCATTGAC GCTGTCAAAG 
TAACACGATC AGCGCTTCAA AATGCAGCTT CTGTAGCTAG TCTTATTTTG 
ACAACAGAAG CAGTTGTTGC TAATAAGCCT GAACCAGCTG CGCCAGCGCC 
AGCAATGCCA GCAGGTATGG ATCCAGGAAT GATGGGCGGC TTCTAAGCTC 
TCTATAGCAT TAAGGATTAT GAAAAAGAAG TTGGAGAGTA AAGGTCTGCT 
TCTTACTATG AAAAAAGAAC AAAGCTTGGA TTTCGACTCA TGATATCCCA 
TCTTTGTTTT TTTAGTTGTG ATATAAAATG CTAATCTTTG TGGTTACAGA 
CTTTTAATGT ATTGGAAAAT ACATTGTTTT TCTTTGTCAT GTGCTATCAT 
GGAGTCAATG AAAAGTTATT CCCATATATG GGTGTTGGAG GGAAATTTTG 
GAGAGATTTT TAAAACCTTT AGAGAATCAA AGGGATTACG ATTAAAAGAT 
GTCGCAAAGG CTGGTGTATC AACCTCTCAG CTGTCGCGTT TCGAAAAAGG 
GGAGACGGAC TTAACCATAT CGACATTTAT GCTGATTTTG GATGAAAGTA 
ACATGCCCAT TAATGAGTTT ATGTATGCTG TCCATGATTT TCATCGTGAC 
GACTTAAATG AACTCTTATC CAAAAGTGAG GCATTTCGTA ACAACTCAAA 
ATAGTGATGG CTTGAAGCAG TTACTTCATG CTCAACTAGC ATCAACTGAT 



FIGURE 7A 



9/38 

SUBSTITUTE SHEET (RULE 26) 



wo 01/36625 




PCT/CAOO/01347 



2001 


AAGAAGGAGA 


TGTTCACGGA 


TATCTTTTGG 


CATATCCAGC 


ATGTCTAAGT 


2051 


CTAAAGTCTG 


CTATGGCATG 


CTATTTTGGG 


AGTCCCTCAC 


GCGACTCTGT 


2101 


CAGTAGCTCT 


CCTTCAAAGG 


ATTCACAAAG 


AAAAGTCGTA 


ATAAGACATA 


21 51 


GCAGTCAGGC 


TTGATAAAGC 


TAGAAATACT 


CTTTAATTGA 


AGGTTTAAAG 


2201 


CTGTCAGACC 


TATCTCTTCT 


TTTAGTTCTC 


ATAAAGCCGC 


TTCAAAGA7VA 


2251 


GATTCACAGG 


GCTCGACTTT 


ACCTTCTGGC 


TGGATCCATC 


CTGGGAAGTT 


2301 


ATCGTGTTGT 


CTATGGAGTC 


ATAAAATCAT 


ATCGTTATGT 


TTGACACAAA 


2351 


TATTCTCCCA 


GTCTTTAACC 


GTTGCTATCA 


CCAGATTCAC 


CACCTTTTAG 


2401 


TATAGTATAA 


GAAAAAAGGG 


GTAAAAGAGT 


TTCTTTGTTG 


TTTTTTTGGC 


2451 


TTAAGGTTTC 


TTTAAAGTCT 


TATCTAGTAT 


ACTAATGTCA 


TTCCTTAATA 


2501 


GGATAAGTAT 


TTGGTTGTAG 


AAGTATCGTC 


TTAAACTAAC 


GCTATCTCAA 


2551 


CCCGATTCCC 


ATCTTATTCA 


CCCCTCCTAT 


ACCGATAAGG 


TCTCACAAAG 


2601 


TGTGAGACCT 


TATTTTTTGA 


CTTCAGCTCT 


AGTTATGGAG 


AAACTTGTTG 


2651 


ATACAAGCTT 


TTTTGGGTTA 


TGGTATTATG 


ATC 
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1 


TGAAGCTATG 


GAGCGTGTGG 


GCAACGATGG 


TGTGATTACC 


ATCGAAGAAT 


51 


CTCGAGGTAT 


GGAAACAGAA 


CTTGAAGTGG 


TTGAAGGCAT 


GCAATTTGAC 


1 01 


CGTGGTTACC 


TGTCTCAATA 


CATGGTCACA 


GACAATGAAA 


AAATGGTTGC 


1 51 


AGACCTTGAA 


AACCCATTTA 


TCTTAATCAC 


GGATAAAAAA 


GTGTCAAACA 


201 


TCCAAGACAT 


TTTGCCACTA 


CTTGAGGAAG 


TTCTTAAAAC 


CAACCGTCCA 


251 


TTACTCATTA 


TTGCAGATGA 


TGTGGATGGT 


GAAGCACTTC 


CAACCCTTGT 


301 


CTTGAACAAG 


ATTCGTGGTA 


CTTTCAATGT 


GGTTGCTGTC 


AAAGCGCCAG 


351 


GATTTGGTGA 


TCGTCGTAAA 


GCTATGCTTG 


AAGACATTGC 


TATCTTGACA 


401 


GGTGGTACAG 


TGATTACAGA 


GGATCTAGGA 


CTTGAATTAA 


AAGATGCTAC 


451 


AATGACAGCC 


CTTGGACAGG 


CTGCTAAGAT 


TACAGTTGAT 


AAAGATAGCA 


501 


CAGTAATTGT 


TGAAGGTTCA 


GGAAGTTCAG 


AAGCTATTGC 


TAACCGTATT 


551 


GCACTGATTA 


AATCGCAATT 


AGAAACAACA 


ACTTCTGACT 


TTGACCGTGA 


601 


AAAACTACAA 


GAACGTTTGG 


CGAAATTAGC 


TGGTGGTGTA 


GCTGTTATCA 


651 


AAGTAGGAGC 


TCCAACAGAG 


ACAGCTTTAA 


AAGAAATGAA 


ACTTCGCATT 


701 


GAGGATGCTC 


TAAATGCTAC 


ACGTGCAGCC 


GTTGAAGAAG 


GTATCGTTGC 


751 


TGGTGGTGGA 


ACAGCACTTA 


TTACGGTTAT 


TGAAAAAGTA 


GCAGCTCTTG 


801 


AGCTTGAGGG 


CGATGATGCT 


ACTGGACGTA 


ACATTGTGCT 


TCGTGCTCTA 


851 


GAAGAGCCTG 


TACGTCAAAT 


TGCTTTAAAT 


GCTGGGTACG 


AAGGCTCCGT 


901 


AGTTATTGAC 


AAGTTGAAAA 


ACAGCCCTGC 


AGGAACAGGA 


TTTAATGCTG 


951 


CAACAGGTGA 


GTGGGTTGAT 


ATGATTAAAA 


CAGGAATCAT 


TGACCCTGTC 


1 001 


AAAGTAACAC 


GATCAGCGCT 


TCAAAATGCA 


GCTTCTGTAG 


CTAGTCTTAT 


1 051 


TTTGACAACA 


GAAGCAGTTG 


TTGCTAATAA 


ACCTGAACCA 


GCTACGCCAG 


1 1 01 


CGCCAGCAAT 


GCCAGCAGGT 


ATGGATCCAG 


GAATGATGGG 


CGGCTTCTAA 


1 1 51 


GCTCTCTATA 


GCATTAAGGA 


TTATGAAAAA 


GAAGTTGGAG 


ACTAAAGGTC 


1201 


TGCTTCTTAC 


TATGAAAAAA 


GAACAAAGAT 


TGGATTTCGA 


CTCATGATAT 


1 251 


CCCATCTTTG 


TTTTTTTAGT 


TGTGATATAA 


AATGCCAATC 


TTTGTGGTTA 


1301 


CAGACT 
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4 

1 


TATGGAGCGT 


GTGGGCAACG 


ATGGTGTGAT 


TAG CATC G AA 


GAATCTCGAG 


51 


GTATGGAAAC 


AGAACTTGAA 


GTGGTTGAAG 


GCATGCAATT 


TGACCGTGGT 


1 01 


TACCTGTCTC 


AATACATGGT 


CACAGACAAT 


GAAAAAATGG 


TTGCAGACCT 


1 51 


TGAAAACCCA 


TTTATCTTAA 


TCACGGATAA 


AAAAGTGTCA 


AACATCCAAG 


20 1 


ATATTTTGCC 


ACTACTTGAG 


GAAGTTCTTA 


AAACCAACCG 


TCCATTACTC 


251 


ATTATTGCAG 


ATGATGTGGA 


TGGTGAAGCC 


CTTCCAACCC 


TTGTCTTGAA 


301 


CAAGATTCGT 


GGTACTTTCA 


ATGTGGTTGC 


TGTCAAAGCG 


CCAGGATTTG 


351 


GTGATCGCCG 


TAAAGCTATG 


CTTGAAGACA 


TTGCTATCTT 


GACAGGTGGT 


401 


ACAGTGATTA 


CAGAGGATCT 


AGGACTTGAA 


TTAAAAGATG 


CTACAATGAC 


451 


AGCCCTTGGA 


CAGGCTGCTA 


AGATTACAGT 


TGATAAAGAT 


AGCACAGTAA 


501 


TTGTTGAAGG 


TTCAGGAAGT 


TCAGAAGCTA 


TTGCTAACCG 


TATTGCACTG 


551 


ATTAAATCGC 


AATTAGAAAC 


AACAACTTCT 


GACTTTGACC 


GTGAAAAACT 


601 


ACAAGAACG 
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1 


AAGCTATGGA 


GCGTGTGGGC 


AACGATGGTG 


TGATTACCAT 


CGAAGAATCT 


51 


CGAGGTATGG 


AAACAGAACT 


TGAAGTGGTT 


GAAGGCATGC 


AATTTGACCG 


1 01 


TGGTTACCTG 


TCTCAATACA 


TGGTCACAGA 


CAATGAAAAA 


ATGGTTGCAG 


1 51 


ACCTTGAAAA 


CCCATTTATC 


TTGATCACGG 


ATAAAAAAGT 


GTCAAACATC 


201 


CAAGACATTT 


TGCCACTACT 


TGAGGAAGTT 


CTTAAAACCA 


ACCGTCCATT 


251 


ACT CAT T ATT 


GCAGATGATG 


TGGATGGTGA 


AGCCCTTCCA 


ACCCTTGTCT 


301 


TGAACAAGAT 


TCGTGGTACT 


TTCAATGTGG 


TTGCTGTCAA 


AGCGCCAGGA 


351 


TTTGGTGATC 


GTCGTAAAGC 


TATGCTTGAA 


GACATTGCTA 


TCTTGACAGG 


401 


TGGTACAGTG 


ATTACAGAGG 


ATCTAGGACT 


TGAATTAAAA 


GATGCTACAA 


451 


TGACAGCCCT 


TGGACAGGCT 


GCTAAGATTA 


CAGTTGATAA 


AGATAGCACA 


501 


GTAATTGTTG 


AAGGTTCAGG 


AAGTTCAGAA 


GCTATTGCTA 


ACCGTATTGC 


551 


ACTGATTAAA 


TCGCAATTAG 


AGACAACAAC 


TTCTGACTTT 


GACCGTGAAA 


601 


AACTACAAGA 


ACG 
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1 


TATGGAGCGT 


GTGGGCAACG 


ATGGTGTGAT 


TACCATCGAA 


GAATCTCGAG 


51 


GTATGGAAAC 


AGAACTTGAA 


GTGGTTGAAG 


GCATGCAATT 


TGACCGTGGT 


101 


TACCTGTCTC 


AATACATGGT 


CACAGACAAT 


GAAAAAATGG 


TTGCAGACCT 


151 


TGAAAACCCA 


TTTATCTTAA 


TCACGGATAA 


AAAAGTGTCA 


AACATCCAAG 


201 


ACATTTTGCC 


ACTACTTGAG 


GAAGTTCTTA 


AAACCAACCG 


TCCATTACTC 


251 


ATTATTGCAG 


ATGATGTGGA 


TGGTGAAGCC 


CTTCCAACCC 


TTGTCTTGAA 


301 


CAAGATTCGT 


GGTACTTTCA 


ATGTGGTTGC 


TGTCAAAGCG 


CCAGGATTTG 


351 


GTGATCGCCG 


TAAAGCTATG 


CTTGAAGACA 


TTGCTATCTT 


GACAGGTGGT 


401 


ACAGTGATTA 


CAGAGGATCT 


AGGACTTGAA 


TTAAAAGATG 


CTACAATGAC 


451 


AGCCCTTGGA 


CAGGCTGCTA 


AGATTACAGT 


TGATAAAGAT 


AGCACAGTAA 


501 


TTGTTGAAGG 


TTCAGGAAGT 


TCAGAAGCTA 


TTGCTAACCG 


TATTGCACTG 


551 


ATTAAATCGC 


AATTAGAGAC 


AACAACTTCT 


GACTTTGACC 


GTGAAAAACT 


601 


ACAAGAACGT 


TTGGCGAAAT 


TAGCTGGTGG 


TGTAGCTGTT 


ATCAAAGTAG 


651 


GAGCTCCAAC 


AGAGACAGCT 


TTAAAAGAAA 


TGAAACTTCG 


CATTGAGGAC 


701 


GCTCTAAATG 


CTACACGTGC 


AGCCGTTGAA 


GAAGGTATCG 


TTGCTGGTGG 


751 


TGGAACAGCA 


CTTATTACGG 


TTATTGAAAA 


AGTAGCAGCT 


CTTGAACTTG 


801 


AGGGCGATGA 


TGCTACTGGA 


CGTAACATTG 


TGCTTCGTGC 


TCTAGAAGAG 


851 


CCTGTACGTC 


AAATTGCTTT 


AAATGCTGGG 


TACGAAGGCT 


CCGTAGTTAT 


901 


TGACAAGTTG 


AAAAACAGCC 


CTGCAGGAAC 


AGGATTTAAT 


GCTGCAACAG 


951 


GTGAGTGGGT 


TGATATGATT 


AAAACAGGAA 


TCATTGACCC 


TGTCAAAGTA 


1001 


ACACGATCAG 


CGCTTCAAAA 


TGCAGCTTCT 


GTAGCTAGTC 


TGATTTTGAC 


1051 


AACAGAAGCA 


GTTGTTGCTA 


AT7UVGCCTGA 


ACCAGCTGCG 


CCAGCGCCAG 


1101 


CAATGCCAGC 


AGGTATGGAT 


CCAGGAATGA 


TGGGCGGCTT 


CTAAGGTCTC 


1 151 


TATAGCATTA 


AGGATTATGA 


AAAAGAAGTT 


GAGACTAAAG 


GTCTGCTTCT 


1201 


TACTATGAAA 


AAAGAACAAA 


GATTGGATTT 


CGACTCATGA 


TATCCCATCT 


1 251 


TTGTTTTTTA 


GCTGGGATAT 


AAAATGCTAA 


TCTTTGCGGG 


TACCAGACAT 


1 301 


TAAAG 
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1 


TGGATTTTTA 


ATTTTTAAAT 


TAATTAAAAT 


AAACGTCGTG 


GCGGCGATTA 


51 


AAAATAGAAC 


AAGTTGTATG 


TAAATGACTG 


CTTTAGTCAG 


TTCTATGCCA 


101 


CTATATTGTA 


CAAATGGTAA 


TTTTTTTACA 


ATGAGAAGCG 


GTAAAAATTG 


151 


AGACCATATA 


TAAATAATAA 


CAGTTAGCAA 


TGATGCCCAT 


AATCTTGTCA 


201 


TAATTTTCCT 


CCAAATATTG 


TTTATAATTT 


ATTTTATCGT 


AAATAACTTG 


251 


AAGTTACAAA 


ACTTAATTAC 


AGAGGTTATG 


ACTTGAAATT 


TTGACCAAAT 


301 


TTGATTATTA 


TAAATGTATG 


TTAGCACTCT 


TTAATGTTAA 


GTGCTAAACT 


351 


TTAGGTTTTT 


TAAGGAGGAA 


CAATCATGCT 


AAAACCAATT 


GGAAATCGTG 


401 


TGATTATTGA 


GAAAAAAGAA 


CAAGAACAAA 


CAACTAAAAG 


TGGTATTGTT 


451 


TTAACTGATA 


GTGCTAAAGA 


AAAATCAAAC 


GAAGGCGTTA 


TCGTTGCAGT 


501 


AGGAACTGGA 


CGTCTATTAA 


ATGATGGTAC 


AAGAGTGACT 


CCTGAAGTGA 


551 


AAGAAGGGGA 


CCGTGTCGTG 


TTCCAACAAT 


ATGCTGGTAC 


AGAAGTTAAA 


601 


CGAGATAATG 


AAACATATCT 


AGTATTAAAT 


GAAGAAGATA 


TTTTAGCGGT 


651 


AATTGAATAA 


TATAAAATTA 


AATTCATAGA 


TAAATTGTAA 


AGAACGAAAA 


701 


TGAAATATGA 


CTAAACAAAT 


GGAGGTTTAT 


CATTTATGGT 


TAAACAATTG 


751 


AAATTCTCTG 


AAGATGCACG 


TCAAGCAATG 


TTACGTGGTG 


TAGACCT^TT 


801 


AGCAAATGCA 


GTTAAAGTAA 


CGATTGGTCC 


TAAAGGACGT 


AATGTTGTAT 


851 


TAGATAAAGA 


GTTTACAGCA 


CCTTTAATTA 


CGAACGATGG 


TGTAACGATT 


901 


GCTAAAGAAA 


TCGAATTAGA 


AGATCCATAT 


GAAAATATGG 


GGGCTAAACT 


951 


AGTTCAAGAA 


GTTGCAAATA 


AGACAAATGA 


AATTGCTGGT 


GACGGTACGA 


1001 


CAACTGCAAC 


AGTATTAGCT 


CAAGCAATGA 


TTCAAGAAGG 


CTTGAAAAAT 


1051 


GTTACAAGTG 


GTGCGAACCC 


AGTTGGTTTA 


CGTCAAGGTA 


TCGACAAAGC 


1101 


AGTTAAAGTT 


GCTGTAGAAG 


CATTACATGA 


AAATTCTCAA 


AAAGTTGAAA 


1151 


ATAAAAATGA 


AATAGCGCAA 


GTAGGTGCGA 


TTTCAGCAGC 


AGATGAAGAA 


1201 


ATTGGACGTT 


ATATTTCTGA 


AGCTACGGAA 


AAAGTAGGTA 


ACGATGGTGT 


1251 


CATTACAATT 


ATTACAATTG 


AAGAATCAAA 


TCGACTAAAC 


ACTGAACTAG 


1301 


AATTGGGTAT 


GCAATTTGAT 


CGTGGTTATC 


AATCACCATA 


TATGGTTACT 


1351 


GATTCAGATA 


AAATGGTTGC 


TGAATTAGAA 


CGCCCATACA 


TTTTAGTAAC 


1401 


AGATAAGAAA 


ATCTCGTCTT 


TCCAAGATAT 


CTTACCTTTA 


TTAGAACAAG 


1451 


TGGTTCAATC 


TAATCGTCCA 


ATCTTAATTG 


TAGCTGATGA 


AGTTGAAGGC 


1501 


GATGCATTAA 


CAAATATCGT 


GCTAAACCGA 


ATGCGTGGCA 


CATTTACAGC 


1551 


TGTTGCAGTA 


AAGGCGCCTG 


GTTTCGGTGA 


TCGTCGTAAA 


GCAATGTTAG 


1601 


AAGATTTAGC 


TATTTTAACT 


GGTGCGCAAG 


TGATTACTGA 


TGATTTAGGC 


1651 


TTAGATTTAA 


AAGATGCATC 


AATTGATATG 


TTAGGTACTG 


CAAGTAAAGT 


1701 


AGAAGTAACT 


AAAGATAATA 


CCACTGTTGT 


TGATGGTGAC 


GGTGACGAAA 


1751 


ACAGCATTGA 


TGCACGTGTA 


AGCCAATTGA 


AATCTCAAAT 


TGAAGAAACT 


1801 


GAATCTGACT 


TTGATCGTGA 


AAAATTACAA 


GAGCGCTTAG 


CTAAATTAGC 


1851 


AGGTGGTGTT 


GCAGTTATTA 


AAGTAGGTGC 


AGCAAGTGAA 


ACAGAGCTTA 


1901 


AAGAACGTAA 


ATTACGTATT 


GAAGATGCAT 


TAAATTCTAC 


ACGTGCAGCA 


1951 


GTTGAAGAAG 


GTATTGTTGC 


AGGTGGTGGT 


ACTGCATTAG 


TAAATGTTTA 
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AfZTfZA A A ATn 


A AfiPAfiA Ann 


X VJAVvA X X V7AA 


A C AGGT GT A A 


Z U 3 1 


ATA TT^^T A OT 


T A A A riT* Ar"P A 


A r^T czT" A r* A n 

A\_« X V— rwjj 


TTPriTPA A AT 

X X X x^AAA X 


X VJ^— X XJf^X^fU^ X 


^ I V I 


r^r* A no a TT A n 


r\/\oV7 X X ^ X V7 X 


T ATTr'T AriA A 
X A X X v7 X A wxu\ 


PriTTTn A AAA 

XXX VjAAAA 


A A %J A\7 V^ 




1 k3 X 1 X 


XXX AAV^Vjv^ X \s 


AO A A Ar*!^ A 


\S X. X AAX 


ATnTTAAnA A 

A X w X X AA\J AA 




o Aljij i A X l-O X 


X v»A X v^l^AAV^ X 


AAA /^T A A O A <^ 
AAAG X AAv- AU. 


/-»/-»rp(^ A f^JT" ATT 
X V,.^o^— A X X 


APA AP ATnPT 
AU. AA^A X Vj7\^ X 


0 o c; 1 

Z Z D 1 


VjL-AACj i i 


L. AtjL. AA 1 G 1 1 


1 1 AA\-G AL, X 


vjAA^j^-V^Vj X X 


T APP ATP A AT 
X Aw^-^ X V...AA X 


O *3 n "1 


rp r^r^ TV TV Tl R s R 

T CC AGA AAAA 


TV TV«T>* Tvni/^TV^/^ 

AAx AATGACC 


TV TV f~* e^fT\ i TV /** R T> 

AACCT AACA 1 


GGG 1 GGL. A 1 G 


v^CGGGAA X GA 


T O C 1 

z J b 1 


T GT AAAACCj A 


/^rp i^rp rn "x « TV f^f^ 

C-iGi lAAACG 


/^m/^ TV rnmrpm A rn 

CTG Ax 1 T 1 A i 


K A A ^TT'/^T' A A 

AAAGx IGxAA 


1 A i 1 GGG i GG 




CCG T AATT i G 


^•T*0 TV T> TV A TV 

GiCAl AGGAA 


TvmonTirniV TV A AT* 

Ax 1 X i AAAA i 


AAA id X ± IG 


AGAGGi i 1 iG 


2451 


CATGAGTTCA 


CTAAACTTTT 


GGG AACCGTC 


TTTTTTGTAT 


GAGCCCGTAA 


2501 


TCTTAGCGTA 


GATGTTCATA 


GTGGTGTTTA 


TATCTTTGTG 


TCGCAAGCGT 


2551 


TCTTGTATTT 


CCTTAATATG 


CACACCAGCC 


TCTATAAGTA 


ACGCGCAATG 


2601 


AGTATGACGA 


AATGAATGAG 


TGCTTATTTG 


TTTATTAGTT 


ATGTTAGTCT 


2651 


TTTTAAGGTA 


TAGCTTTTAT 


CCATAACTGT 


AGTTTCTTAA 


TTACGAGGGG 


2701 


ATAGCCGTTG 


AC 
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1 

51 
101 
151 
201 
251 
301 
351 
401 
451 
501 
551 
601 
651 
701 
751 
801 
851 
901 
951 
1001 
1051 
1101 
1151 
1 201 
1 251 
1 301 
1351 
1401 
1451 
1501 
1.551 
1601 
1651 
1701 
1751 
1801 
1851 
1901 
1951 



CAATCATGCT AAAACCAATT GGAAATCGTG TGATTATTGA GAAAAAAGAA 
CAAGAACAAA CAACTAAAAG TGGTATTGTT TTAACTGATA GTGCT7UUVGA 
AAAATCAAAC GAAGGCGTTA TCGTTGCAGT AGGAACAGGA CGCCTATTAA 
ATGATGGTAC AAGAGTGACT CCTGAAGTGA AAGAAGGGGA CCGTGTCGTG 
TTCCAACAAT ATGCAGGTAC AGAAGTTAAA CGAGATAATG AGACTTATTT 
AGTTTTAAAT GAAGAAGATA TTTTAGCGGT AATTGAATAA TATAGAATAT 
AATTCATAGA TAGATTGTAA AGAACGAAAA TGAAATATGA CTAAACAAAT 
GGAGGTTTAT CATTTATGGT TAAACAATTG AAATTCTCTG AAGATGCACG 
TCAAGCAATG TTACGCGGTG TTGACCAATT AGCAAATGCA GTTAAAGTAA 
CGATTGGTCC TAAAGGACGT AATGTTGTAT TAGATAAAGA GTTTACAGCA 
CCTTTAATTA CGAACGATGG TGTAACGATT GCTAAAGAAA TCGAATTAGA 
AGATCCATAT GAAAATATGG GGGCTAAACT AGTTCAAGAA GTCGCAAATA 
AGACAAATGA AATTGCTGGT GACGGTACGA CAACTGCAAC AGTATTAGCT 
CAAGCAATGA TTCAAGAAGG CTTGAAAAAT GTTACAAGTG GTGCGAACCC 
AGTTGGTTTA CGACAAGGTA TCGACAAAGC AGTTAAAGTT GCTGTTGAAG 
CGTTACATGA AAATTCTCAA AAAGTTGAAA ATAAAAATGA AATTGCGCAA 
GTAGGTGCTA TTTCAGCAGC AGATGAAGAA ATTGGACGCT ATATTTCAGA 
AGCTATGGAA AAAGTAGGTA ACGATGGTGT CATTACAATT GAAGAATCAA 
ATGGACTAAA CACTGAACTA GAAGTGGTTG AAGGTATGCA ATTTGATCGT 
GGTTATCAAT CACCGTATAT GGTTACTGAT TCAGATAAAA TGGTTGCTGA 
ATTAGAACGC CCATACATTT- TAGTAACAGA TAAGAAAATC TCGTCTTTCC 
AAGATATCTT ACCTTTATTA GAACAAGTGG TTCAATCTAA TCGTCCAATC 
TTAATTGTAG CTGATGAAGT TGAAGGCGAT GCATTAACAA ATATCGTGCT 
AAACCGTATG CGTGGCACAT TTACAGCTGT TGCAGTAAAA GCACCTGGTT 
TTGGTGATCG TAGAAAAGCG ATGCTTGAAG ATTTAGCTAT TTTAACTGGT 
GCGCAAGTGA TTACTGATGA TTTAGGCTTA GATTTAAAAG ATGCATCAAT 
TGATATGTTA GGTACTGCAA GTAAAGTAGA AGTAACTAAA GATAATACCA 
CTGTTGTTGA TGGTGACGGT GACGAAAACA GCATTGATGC ACGTGTTAGC 
CAATTGAAAT CTCAAATTGA AGAAACTGAA TCTGACTTTG ATCGTGAAAA 
ATTACAAGAG CGCTTAGCTA AATTAGCAGG TGGTGTTGCA GTTATCAAAG 
TAGGTGCAGC AAGTGAAACA GAGCTTAAAG AACGTAAATT ACGTATTGAA 
GATGCATTAA ATTCTACACG TGCAGCAGTT GAAGAAGGTA TTGTTGCAGG 
TGGTGGTACT GCATTAGTAA ATGTTTACCA AAAAGTAAGT GAAATTGAAG 
CTGAAGGTGA CATTGAAACA GGTGTAAATA TTGTACTTAA AGCATTAACT 
GCACCAGTTC GTCAAATTGC TGAAAATGCA GGATTAGAAG GTTCTGTTAT 
TGTAGAACGT TTGAAAAACG CAGAGCCGGG TGTTGGTTTT AACGCTGCTA 
CAAACGAGTG GGTTAATATG TTAGAAGAAG GTATCGTTGA TCCAACTAAA 
GTAACACGCT CAGCATTACA ACATGCTGCA AGTGTTGCAG CAATGTTCTT 
AACGACTGAA GCGGTTGTAG CATCAATTCA GAAAAAAATA TGACCACCTA 
CATGGTGG 
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1 

51 
101 
1 51 
201 
251 
301 
351 
401 
451 
501 
551 
601 
651 
701 
751 
801 
851 
901 
951 
1001 
1051 
1101 
1151 
1201 
1251 
1301 
1351 
1401 
1451 
1501 
1551 
1601 
1651 
1701 
1751 
1801 
1851 
1901 
1951 



CAATCATGCG TAAACCCATT GGAAATCGTG TGATTATGAG AAAAAAGAAC 
AAGAACAAAC AACTAAAAGT GGTATTGTTT TAACTGATAG TGCTAAAGAA 
AAATCAAACG AAGGCGTTAT CGTTGCAGTA GGAACTGGAC GCCTATTAAA 
TGATGGTACA AGAGTGACTC CTGAAGTGAA AGAAGGGGAC CGTGTCGTGT 
TCCAACAATA TGCTGGTACA GAAGTTAAAC GAGATAATGA AACATATCTG 
GTATTAAATG AAGAAGATAT TTTAGCAGTT ATTGAATAAT ACAGAACTTA 
ATTCATAAAT AAATTAAATA GAACGAAAAT GAAACACAAC TAAACAAATG 
GAGGTTTATC ATTTATGGTT AAACAATTGA AATTCTCTGA AGATGCACGT 
CAAGCAATGT TACGTGGTGT TGACCAACTT GCAAATGCAG TTAAAGTAAC 
GATTGGTCCT AAAGGACGTA ATGTTGTATT AGATAAAGAG TTTACAGCAC 
CTTTAATTAC GAATGATGGT GTGACGATTG CTAAAGAAAT CGAATTAGAA 
GATCCATATG AAAATATGGG GGCTAAACTA GTTCAAGAAG TCGCAAATAA 
GACAAATGAA ATTGCTGGTG ACGGTACGAC AACTGCAACA GTATTAGCTC 
AAGCAATGAT TCAAGAAGGC TTGAAAAATG TTACAAGTGG TGCGAACCCA 
GTTGGTTTAC GACAAGGTAT CGACAAAGCA GTTAAAGTTG CTGTTGAAGC 
GTTACATGAA AATTCTCAAA AAGTTGAAAA TAAAAATGAA ATTGCGCAAG 
TAGGTGCGAT TTCAGCAGCA GATGAAGAAA TTGGACGTTA TATTTCTGAA 
GCTATGGAAA AAGTAGGTAA CGATGGTGTC ATTACAATTG AAGAATCAAA 
TGGACTAAAC ACTGAACTAG AAGTGGTTGA AGGTATGCAA TTTGATCGTG 
GTTATCAATC ACCATATATG GTTACTGATT CAGATAAAAT GGTTGCTGAA 
TTAGAACGCC CATACATTTT AGTGACAGAT AAGAAAATCT CATCATTCCA 
AGATATCTTA CCTTTACTAG AACAAGTGGT TCAATCTAAT CGTCCAATCT 
TAATTGTAGC TGATGAAGTT GAAGGCGATG CATTAACAAA TATCGTACTA 
AACCGCATGC GTGGTACATT TACAGCTGTT GCTGTAAAAG CACCTGGTTT 
TGGTGATCGT AGAAAAGCGA TGCTTGAAGA TTTAGCTATT TTAACTGGTG 
CGCAAGTGAT TACTGATGAT TTAGGCTTAG ATTTAAAAGA TGCATCAATA 
GATATGTTAG GTACTGCAAG TAAAGTAGAA GTAACTAAAG ATAATACAAC 
TGTTGTTGAT GGTGACGGTG ACGAAAACAG CATTGATGCA CGTGTAAGCC 
AATTGAAATC TCAAATTGAA GAAACTGAAT CTGACTTTGA TCGTGAAAAA 
TTACAAGAGC GCTTAGCTAA ATTAGCAGGC GGTGTTGCAG TTATCAAGGT 
AGGTGCAGCA AGTGAAACAG AACTTAAAGA ACGTAAATTA CGTATTGAAG 
ATGCTTTAAA CTCTACACGT GCAGCAGTTG AAGAAGGTAT TGTTGCAGGT 
GGTGGTACTG CACTAGTAAA TGTTTACCAA AAAGTAAGTG AAATTGAAGC 
TGAAGGCGAC ATTGAAACAG GTGTGAATAT TGTACTTAAA GCATTAACTG 
CACCAGTTCG CCAAATTGCT GAAAATGCAG GATTAGAAGG CTCTGTCATC 
GTTGAACGCT TGAAAAATGC AGAACCAGGT GTTGGATTTA ACGCTGCTAC 
AAACGAGTGG GTTAATATGT TAGAAGCAGG TATCGTTGAT CCAACTAAAG 
TAACACGCTC AGCATTACAA CATGCAGCAA GTGTTGCGGC AATGTTCTTA 
ACTACAGAAG CAGTAGTGGC TTCAATTCCT GAAAAAATAT GACCACCTAC 
ATGGTGG 
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1 


GATCGCGTCG 


TTATCCGTCG 


CAGCGAGGAA 


GAGACCAAGA 


CCGCAGGCGG 


51 


CATCGTGCTG 


CCGGGTTCCG 


CCGCCGAGAA 


GCCGAACCGC 


GGTGAAGTGG 


101 


TAGCCGTAGG 


TACCGGTCGT 


GTACTGGACA 


ACGGCGAAGT 


GCGCGCTCTG 


151 


GCAGTGAAGG 


TGGGCGACAA 


GGTGGTCTTC 


GGGCCGTACT 


CCGGCAGCAA 


201 


CGCCATCAAG 


GTCGATGGCG 


AGGAACTGCT 


GGTGATGGGC 


GAGTCCGAAA 


251 


TCCTCGCCGT 


CCTGGAAGAC 


TGATCGGTCT 


CCCACTCCGT 


TTTCACCGAA 


301 


TTCGATTTAG 


AGGAAAGAGA 


ACATGGCTGC 


CAAAGAAGTT 


AAGTTCGGCG 


351 


ATTCCGCTCG 


CAAGAAAATG 


CTGGTCGGCG 


TGAACGTGCT 


GGCCGATGCC 


401 


GTCAAGGCCA 


CCCTCGGCCC 


GAAAGGCCGC 


AACGTGGTTC 


TGGACAAGTC 


451 


CTTTGGCGCT 


CCGACCATCA 


CCAAGGACGG 


CGTTTCCGTC 


GCCAAGGAAA 


501 


TCGAGCTGAA 


AGACAAGTTC 


GAGAACATGG 


GCGCCCAACT 


GGTGAAAGAC 


551 


GTTGCCTCAA 


GGCCAACGGA 


CGCTGCCGGT 


GACGGCACCA 


CCACCGCTAC 


601 


CGTCCTGGCC 


CAGGCCATC 
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1 


CCATCATCGA 


TGGCGCCGGT 


GTGCAGGCTG 


ACATCGAAGC 


CCGCGTCCTG 


51 


CAGATCCGCA 


AGCAGATCGA 


GGAAACCACT 


TCCGACTACG 


ACCGCGAGAA 


101 


GCTGCAAGAG 


CGCCTGGCCA 


AGCTGGCCGG 


CGGTGTTGCC 


GTGATCAAGG 


151 


TAGGCGCTGC 


CACCGAAGTC 


GAGATGAAAG 


AGAAGAAAGC 


CCGCGTCGAA 


201 


GACGCCCTGC 


ACGCTACCCG 


TGCAGCGGTG 


GAAGAGGGCG 


TGGTTCCCGG 


251 


CGGCGGCGTA 


GCCCTGGTTC 


GTGCCCTGCA 


GGCCATCGAA 


GGCCTGAAGG 


301 


GTGACAACGA 


GGAGCAGAAC 


GTCGGTATCG 


CCCTGCTGCG 


TCGCGCCGTC 


351 


GAAGCGCCGC 


TGCGCCAGAT 


CGTGGCCAAC 


GCCGGCGACG 


AGCCGAGCGT 


401 


GGTGGTCGAC 


AAGGTCAAGC 


AGGGCTCCGG 


CAACTATGGC 


TTCAACGCTG 


451 


CCACCGGCGT 


GTACGGCGAC 


ATGATCGAGA 


TGGGCATCCT 


GGACCCGGCC 


501 


AAGGTCACTC 


GTTCCGCTCT 


GCAGGCCGCG 


GCCTCCATCG 


GCGGTCTGAT 


551 


GATCACC 
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